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(57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R 1b represents substituted C^o aryK etc.; 
T 8 represents a single bond, alky I, -CH 2 0-, etc.; X and Y are the same or different and each represents optionally substituted 
nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z a represents nitrogen or CH; W represents a single bond, 
oxygen, etc.; and Q represents an optionally substituted C 6 . )0 aryl or optionally substituted aromatic heterocyclic group) or a salt of 
the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
containing the heterocyclic compound or salt. 
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HW»Q 




Sin*, ^tt©*^,|iSHW k Q<J:JPM#1-^i:> (la* )fc£*J&*#&n*. 
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#U£A, &RzMS#U9A, TKM^-hU^A, *BMb#U£A, 7»fb*U 
5 £A& *5VJtthUxW5X tl'Jy^fO^iiX^ 

& (Dmmmfe, it^dva) i^mzml, m 2 2 0 ^e;k 
10 d«#&ns. 



HI 2 



«3 




H 2 N' 




z 

(He) 
H 



Hal 




RiCOOH 



Q-B(OH) 



C 1 lie) 
H 



If 



Hal 



* R 



(IVc) 



" Pd " 




R*-Ha I 



Q 



(Vc) 




(lc) 

* 

est*, m^mtEMmtmMm^n^nTjk-r. ) 
15 miR£nA¥nitg&'fb-&^ die) a^fe-feViensnhnsoiSTc^fc 
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p 

#enfdk^aiic)^, m^tem-s^T, ts^ym^m r'cooh t» 
5 (ppe) *^#b£^£>iQfrf s> &*w;M*>;ui'aioit*j6M5fc* 

TOtt^7s^ffi^,T> au§fc*«K5IM:£* Q-B(0H) 2 ±jmSt&?Zt* (Vc) 

1 

fitt*U£Z^ K»***U^A, *«te*-HJ£A, Tfcgftfo&U^A, zK&fc 
20 m r^*j ©{£JBS«» it&WiWc) l^JWd^frU ffi 2 2 0 ^l/, 

5SrSJ*R<b**» (flk ^>if>, MUX>££) , 75 H« (flk S^^tf 
25 ;UA75h\ > ? ^5 1 ;i/7-feh7S F^a . APy>fc$flaK*£ (#J> 

*;pa, ^oo^^&a m\z®mz^ ^stt^#r> ad^>«r 2 - 

Hal tSJ&S'&SJltfc.fceK tt&to (Ic) .^6^5. rjfigj £LTtt» M 
TKK-fb^-hU^A, zkBMfcfcUSA, *Kfc*U£A, **fc^HJ£Afc£© 



WO 03/045929 PCT/JP02/12264 

37 

• * 

^75 7-1,3-y/ fMJl/b HD-1, 3, 2-y7f*X*'J > (BEMP) , BEMP M 

mfc£<D&mmM, ra^ns, m r&sj ore) 



Ml 



mm 4 



10 



15 




HW'-Q 



H 



R 



'—i 1 



W-Q 



R 2 -Ha I 



(IVc) 



(Vc') 




X-tVHB (Ms X^X— r;k v^+l->> ^h+yl^X f f7tF 



20 i^ra^ si2 mm-c$> & „ *stt© * smu hwq \t, % m& e> **>»*»jws * 

#U£A* Ktt***U^ TkH-fW-bU^A, 7K»ft*U^A» fcRfls^U 
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M rjfegj cD$ffl*te> ib^ti(ivc) he;hc**u ^2^20^ ff* 

L<W\ 19 5 ; 6;i'~ 1 2 ^Jl/T&^o 

* 

5 • # S (Vc ' )£, X-xJWK 
a vftlwWg (fj, ^>ifX h;PX>fc£) , 75 K£ (#K 

10 %R 2 -Hal tSAS$-&SJli:te:«fct), ft^tl (Id) ^e>tl§. T^Sj <hbTte, 



ylW5 7-l,3-^^fM;i/t Hn-l,3,2-5?71f*^*U> (BEMP) , 



15 bemp aw>sfri5. ©&ffl*«u 

(Vc' ) l^JWcMU 15 1 1 0 t;k ff£L<«, ® 1 3 

/\ny>«R 2 -Hal ©&JS*«, (Vc' ) ltJWlMU, JWl^V 

20 




Q-B(OH) 




" Pd " 



z 

(Ille) 



Q 
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■^m^nxm^muit^ die) K^zBm^^t^mm^ mx\th)v 
10 mmti^^A, §m*m% u # a > 7j<m{b^ h u a > * u ^ a , 7kiMt • 



15 



^•j^a^osi 



(D&mmiz. fc&m die) l^wc^fu 152^20^ m 

orcein 1 0 ov<DmmT*ftvz.£&x°%z>o KfommumnzoMfrz su# 
nzntcik^mwe)*. m^tm^^y. t> )i#>nfc&m r'cooh t» 

(PPE) 4>jS^b75:^e»MT?), 

©sir 0 jp^-Mjs^-r s > >-i&{b 0 a,* sin 



6 
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HUM 




z^ 
(llle') 



W-Q 



*>rrn — g— >-*— 



10 




R'COOH 



z 

(IVe*) 

ess*, sm^mmfc 



N 
H 



z 

(le') 



W-Q 



TUIR$nA^WfgM^ (He) £1&«#£4^&««, x 



5 7^>&a , ^W^{b7K; 



mr$frt> 1 2$mT&z>o $tm&(D& summon, ^m^^^mmm^m.^ 



#U£A, ^m*^*U^A^ 7jci?^hU^A> 7j<m«U£A^ 7«ffc^U 



15 Vi£tl3o 



^ r&Sj te£ti(iic) l^wc^u ^ 2 ^e;i/~ 2 o 

20 «A^v^Ajl6»ffiT7K*»T5^MM^£©^S^#tf^n5o £J&« 
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i 

ixrJi' (ppe) *$#u&a*e>;&Dirr^ ^^V4i^^>X;^>^*« 

10 ^fiJ^t^D@W^T2> (R) (S) #:^ilT?)^t^T^^o 

^S'tt^^A (#J, CHIRALPAK AD, ^-f-fc;Wb 

foizm^Lu^T 5 / #;i/^^>;i^ fcrnrnzMLT. i&m^&m^rb 
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► 

(i) mzm®?z>fc&m, mt>mmmzmit, m™, ta*im#&&z.isTfo 

5 (i) ^«ftf£ft£'^£v> , 5o ft<&$i (i) WDH7«y^bm ft 
% (M, ft£* (I) ^©757S #«x>f □•!JV-f;Wfe\ 7?-Mk, 

10 9\>Wb, IfAD-fM+^^^Hb, tert-^Hb^n^ft-g-^) ; ft^ 

(I) ■ ^©TkRgj&ST^Wb, D/u»ft, e^^ft^n^ft^ 

#;i/#x;Wb£nfcft£-^) ; ft-g-t/ ( i ) ^©j^tf+^S^x^^Wb, 
15 7$Fft$nfcft£4& (flu ft^ti (i) »©*;i/#*^;W63ft«xg t ;i/x^5 t ;p 

^;Px7.x;Kb, (5-^^-2-^7-1, 3- 

20 x^pxx^wb, ^^;i/75 Hft$nfcft-&w> ; »^e,ns. ens 

©ft^fl&g#&&©#&K:£oTft£$J (I) tgfrb&T&TZCtWZtZo 

£tc, K&m (i) wa^'^n fo)\mm\ 9 9 o^j rgnacDpg 

ft^ (i) m\zmtr^>h(Di:$)^xh^\ 
25 ft-&* (i) m<D7n F7yWzfrfam&&zt#7kmm<D^~?n'(:$>-D 

*3B9JjW*ft'&* ( I ) <Pt> L/ < 7 □ K7>^ (KT\ 
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PCT/JP02/12264 



&<> ^m<Dit^mt, HER 2^Di>>4 1 ^— tf^MWOT^T^ 

HER 2 ^IbtV^S0i|I»Jt^MiiLT, *;HE: 

fc«fc^ViT, ^0^>+^-— t?£IMT3£&> fDy^t- fef<D7>^ 

mm, &mm. mm, -&m.m, -f-^mm, %m, mmm, mmm, nmmm 
#>mmm. m^mmm, mm, lis, m^m, ^gfam, ^mm, m 
^m, mmm, i&mm, nm, «u>/\m m&m&m, mmm, wmm 

'*5Bw©ft^*«, mz^m,. m±mm, mm, nm. mm, ®mm, * 
5yK ^-y-^ \z#\sxmmmmtitLTmtezz.t 
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5 %-mm<D{k&y?)&mntisT. ^hmcDm^mmz^-r^izMc^T, tg& 

ft WajR3KSI#^JS# (#S4 0fcV>U8 0 kg) fctfSBSIfc UT^PS-W 
^KlHO. 5-1 0 Omg/kgM, UtKtil 0 1-5 Om 
g/kgM, $^l:^t<aiBl~2 5mg/kg#itfe§„ £©*£: 
15 1 B l®%.fc\$2~3®\ZftWT®-$?Z>Z\ttfT?£Z>. 

P*fett#MPWi^#-r§c:«hd5T€-5. 
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10 



20 



5f ;vx ^ h u ^ a & Eifim k e> n s » 



i&WtLTH, mfc£x^7>j;i/MJx^/-;kT5X 



* 

m fc^Utf x;k7;kn-;k #U tfx;i/tfau H>, *jH^>'^5 1 wd 



I7tJH, pun 



25 

3?J£*fc*tbTjIfiro. 1-9 5% (w/w) ^r£li 0, Sfett 



fl 

f 
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£tc, (i) *mw(Dtt.<£i®<DG%}m*& j 3--Tz>ztt, (2) ®m<DmmM 

♦ 

«fc i9-«ii?S$-&5 n tan?#&o 

X7.bk/-;k ^xhU/x ^A 0 ;i/hU>-x 5n^>7x>, :*-;Mo* 

20 7S/^f^5 b\ LH-RHTrfxXh (0!U IMxHrWJX 

M*;l^>^»J (flU t^^!/>, 7°1/Hx^d>, *9*9V>. HJ 
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47 

8 rfl^afejsu tbTtt, «*tf7;Hr;wbSU flutter ift&ttift^ti 
rTVWWfeSii turn, ^bD^>w-H, ^m^-fh 

<f**775H» ftr/t, hy»>7nxil'7 7X 77JP 

-A^fX U>fp:7 h^A7^>^hU7A, h U X^UX* 55 X 
AX5PX DAX^X XM/^b'/yX fc?#7*PVX Ih^k/F, 
10 /JW^X XX77fX StfT^X *^7°55PX :fr*+Hj7°^X 

l^-AX^X 7°5tVW 'JtfAX^X T-^VPShX M/tX;i/7 7X, 
h07^775K, yyx^f^^^Y^ #;W*3X TFtVXX 

i 

15 TO^ta^ijj t LTtl ^A7"h7*iJX, 6 -*;k*7>7°U > 

U^>h\ WyyX ^hhW-K xXX^tiX y^7t*X X* 

7t'x^7^x77-h, Wkjy-y^My, 5-FUM 7;^P 

D7yJk f^7-iK UFT, H^>7JV'JyX *;U ; E7— ;k #PX#tf 
X I5f7-Ma , 75;7t'JX, □•1'3* , UX*Jl/y7A, 77'P-f 
20 h\ 7hyX, 7*U*'f h#;i/>"7A/ M^tfU*^ h#;VX7A> 

LlfcfX X5f7-JK 7;i^5fcfX yAX*t!X t HP^>^;i/A5 h\ 
^>hX*^X tfUhl/^X^ -fH*>'7UvX 5h7*77*X ^77*7 

>jx Twu^fx^f^t^ns. 

25 >C, 7<hT-fyXC, ^PWyXA3, i^7l/f?-fyX, J5ft$?7l/ 
:T?-fXX M^7°ov^>X :&g^77;l/lfXX tih'+VJI/h'yX 
ItJ^^JVeyX ifffifcfc^UfS'X SftxWUtfS/X **#;i/9vx* 
?X 57 77^fyX Iftl/PT^XX *JI/^;7^U>, 5h^X ffifty 

;nfs/x inshwxhnx aa-<^;nf>'>3&^^vi&n*. 



n 
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M *%mm$\ (brm) j tvxn, mx\$, kr~>nx-;k ^xfx 

SWffl^j¥$tl>5HWfflV^n, ^Wtft, (1) EGF (epidermal 
growth factor) ^fc« J en<h^R^{C|W|-0?gtt^T§t>K EGF, A 
1/^'J> (HER2U#>F) , (2) -f >^aU >*&tt-€-nt*KK)K: 

15 ©igtt£^T5ftSI ($l> -f>ya'J^ IGF (insulin-like growth 

factor) -1, IGF-2&£) , (3) FGF (fibroblast growth factor) £ 

fctt*tt£*RWfcra— ©i£tt**f 8ttFGF, SlttFGF,. 

KGF (keratinocyte growth factor) v FGF-1 0fS.E) , (4) 
MOT^ C#iJ> CSF (colony stimulating factor) , EPO 
20 (erythropoietin) , IL — 2 (inter leukin-2) , NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGFjS 
(transforming growth factor #) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) fc£ifi&Vft>tL2> a 

25 ^ftTf&n&V^fcSfcOTf&oTfci:^ EGFfM, Al/ 

(HER 2) , ^>ya'J>m IGFS$#, FGFg##:- 
1 £ fc F G F -2t&Eifih\it>tlZ> a 

m mmmmm : ?<Dftm%m.mt2>mm} tLtii if©ia#^K 

byZyXv? (A— fe^> Herceptin (ffig) :HER2tr[#:) , j*:^ 
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^•?5P-7* <^>My£ Gleevec (ffiK) ) , -f Vv^ (Iressa (Kfll) : 
ZD1839) , t!y+y7^ (Cetuximab) fc£#&tfe,n«. 

-©ra©&-^ (2) *mMofc&M£&mm®t*M*izmmkLTnt>n 

©m&3$4«t©i^&#, (5) *mm<D{k&Mtmmt>}tzm*\zm 
mtLxm^n^zm^mi^mt^^m^xcDm^m^^xo^ wz. 
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mum, mx.Mffl m&m* y ^ jiju^-^^ . mm, mm 

m, %7±m* (7 7h*ytM^) , m. mm, wwmt 

^ B ^^m\(Dmm\zm^nTh^mm^m\zwm^n^m^tLx^ 

oT*Bit«^\ a#«ffl£#fc*fLT*&0. Ol^Ll0 0li%, *f£b 
<tti&0. lfcV>U5 0M%, 2ZlzR£L<te®0. 5&V>b2 0a*Xg 

i 

fl*tf, *%«<Z>^«$^»^«««. £MR*g (ft, (Tween) 8 

0 (7h7^A0^-m *B) > HCO 60 (B**-3*;fc*» , *Ux^ 
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10 



5 S:^©7;^iJ^S^ 2x.>mm$*:<DT)\,X\)&, 



0 » 



KfcftJ (M> 



iti-hV^A, mztiVVJ** T>nh-;k v;wtfh-;k 7K£fp§0 , 



x^;k yntf;w^^x ^>s?;P7;pn-;p 



9, 7 J >y>, 7vt*7rfA, 
-;k y-f— > 8 0, y;un-^/^7 F6 8, t^D-77tf-h7^[/- 
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W»ibT«, fl*.«5»c&#ASI, ir^a-XiPi^ t--;pa«&flc, 7 

« 

OTIC ^BJ©jb^^fe«#fffl»©aW^J*5J;^©TO{coViT*# 

#58 * tc mm um caw* l t & § ait mum £ l v>. ®&t* 

ait^J4 1 ©*%BJ©^tlS/ctt#fflStl©MS^0. 5~5 0w/v%, 

L<te3~2 Ow/v%ggT&3 0 ^fc^ISiiXtt/* J: W 'J f i«S 
(DmmtO. 5-5 Ow/vl »£L<&3~2 0w/v%dW£bVi. 

# 
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i 

^U-fe'JX ^il/$>l) , SIM (M% 7°nt?l/>^U3-;k SIS 

ffiW«ttpHil«WJ©*JpK: < fcO 2-1 2$?£L<«2. 5~8. Ofcl^gTS 
X^7-^Ha©FD&C 2 #fc 6 F D & C V v Y 4 0 #& 2 © F D 
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*-7X'^>^JtbTH S&Btf-h'JSA, ^Df^h 
Mfc&Mi&O. 1-15 5 011%, »£b<teii50. 1-153 011%© 



10 ^ pjffii*iK:Ane.nTi^b6 of^^ic, #*b<ttifcv>b3 

#f:bl>. 

^3 0~*5 9 Oll%T$^o 0->^D7^XhU>X«/3-~>£n^Xh 



15 U>»»#©«»J^#IC«t"S'&**ttO-'»3 0fift%T&5. itiR&ICKSI 
^tftf 3§0. 0 1~IUl0li%, £f £ b < te!5 1 ~I5 5 fi 

*%T&3o «fldWCD|EW^#{C»*rS***>4, *50. l~#59 01i*%> 

S&I50. 1-15 5 0S*%, $?£b<«*51 0~*53 0li%T^. 7k#ffc 
20 tt#'jT-©IIJMtltt5MlH 150. 1-&53 0*S%, Jf?£b<te 

*5 1 o ~m 2 5 nm%r&%. &fe4km<Dmm±mztt? z^mmm o . i - 



okg) -Aab?t«9, *5fiW©fls^«*«fct^ffi*»tbT, -weni 

0*50. 0 1~*51 0 0 0mg/kg, ff*b<tt*50. 0 1 ~*5 1 0 0 mg/kg> £<9 
£?£b<&#50. l~^5l 0 Omg/kg, t0t>TO0. I~l55 0mg/k 
g £, tefrTbm 1 . 5 ~I5 3 Omg/kg S1H1 laI^6ftiafc»^TllMRa#S 
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«n&#TifcSLI&^ kg#2&&D»0. 001-2000 mg, #?£L<te!5 
0.01~5 0 0mg, £Std5Fg;L<«, ^O.l-lOOmggraD, £ 

io. nsafti b i~4®K#ttTis#-r.5. 

ooi~2 0 Omg/kg$gn^u m 5^itinS4Sii:Sf^n 

tz.-^.mm\\L^m mo. o o 5~i o omg/kg^iBitbxiPSW. 



25 ( 2 ) 7 > v^x >-» 1 1 & JB l> 5 #JE{b«&, ( 3 ) M^WM. 

(4) ummm, <5) (6) i/-if-^m (7) tmmm&ti 
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10 



15 



20 



25 



»&3£E©Eajt, MMM (Disease-Free Survival) (DMA. &3gS&5W£P?#§ 



CfcJ60il*piJ-m &£-&t^S>3iJ©S:#, (iii)^«» 

©^©^l/b^i^, (iv)jg£>, PUtt, t^H, T$i, Sjfo.M4>, jfiulvfe 
M'>, 'VE^Ptf>M<£T, flfc^, M-mm, WWm, DIC, »&£©£? 

mifcm * § i£$ij ©&#£ <fc r>* (v) $ wtt § £ © ©^j ©& 

mm<Dmw*M?M&tz\mLtcmz, bj © £ tc bj © $ 

ffl#]£Sn$:# (#Mfe£#tr) , (bolus, infusion, 

tv) > (bolus, infusion, Mtt^tf) , iU&l*i:fc«fctf 

tti k: m (D mm®.®.® £ £ wis bj ©#$ % $ 

<hbT«, ^mmcom Z Oft- 2 mt&mzim&tt&Z 

<ht>-e££ 0 £©£?fc, ^^©M»^Bj©|g^«t»^feW^Bj©#ffl , 



£©« 



tint wg©&j3 o#~2 4p#bsm£, ^j^«*MF^~3^r^TOTsa 
m ©#ffl m & &#-r § £ t \z i o , ^mm <d$m & s & c t mm % % 0 



* 
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20 
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(Thin Layer Chromatography, WM?W YtfyU — ) \Z «fc5®grFfcfrt>*l 
tzo TLCO^iZ^XU, TLCJU-htVXtJVZftmoir—VjWJV 
6 0F m 7l/-h<IH£IBU 



VXtfMZ, mC<*)\s?&m<D*— \£)V?)V6 OF J54 (7 0~2 3 0^>r> 
a.) ^ffl^fco W*BfX^^h;i/ CH-NMR) fc£ftM2p£LTxh^5P 
)lzs7>%m^XU*m?W££;#. JMTC0400/54 (400 MHzMSM (^fcli/t'J 
7>ftGemini-200 (200MHz) Mgfi) TSS^U 6 {fi£ ppm XtfLTco 



s 




b r 


: :/n-F 


d 


: &~JVy h 


t 


: HJ^Uy h 


q 




dd 




d t 




m 




J 




Hz 


: 


DMF 


: N, N-y^WM75 


THF 





25 



bfc„ s+ "#" &##m£, 



1 

2-7$ 7-5-^0^-3-- hPtfUv> (21.0 g) , Ufa (26.9 g) , X^/- 
)V (150 ml) 0»^i%U (20 ml) «Tbfe= m~Fm7'&, MM. 
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80 "CT 50 ^IW^frffl-tffc. HCT^^tgE^ 8 Njjcgtft^h 
U£.A8*n?'t»5ftlbT, SSi^-fh7kHD77> (3:1, v/v) TtttfJL 

* 

& (*©K, Tfimtotirky't b^m^Xm^LTc) „ «tttJI&&Jfe (MgS0 4 ) 

»«e&«jhb*u m&&m&LT* 2,2-^7 =lj-s-7u*:W)?> (15.8 g, 

5 87 SO 

'H NMR (CDC 1 3 ) 6 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J =. 
2.2 Hz), 7.69 (1H, d, J = 2.2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm' 1 
##M 2 

10 E|ft~iJ> (23.8 g) %*$>>X)}/-fc>m (85 ml) fcJn^L, 100 1 ^ 

« 

frgMUXMMZlttc* ^Ml:, 2,3-y75y-5-7°D^lfiJy> (##$J 1 
(Dit^m (15.8 g) 3-* h+->Si|| (12.7 g) £JD;L 100 t)T 1 Bf ffi 

fh7k HD7^> (3:1, v/v) TttfcHbfco 
15 (MgS0 4 ) »f££«BE®*U B^MMLX. 6-7*Ot-2-(3-/ h^/7x 
n;W-lH--rsyV[4,5-b]h!U>?> (21.3 g, 84 X) 

'H NMR (DMS0-d 6 ) (5 3. 87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s), 8. 42 (1H, 
s) ppm 

20 IR (KBr) v 3103, 1489, 1264, 1233 cm" 1 
HPLC (220 nm) 89 % mm 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 

: CAPCELLPAKCC1 8UG1 20, S-3/*m, 2.0 x 50 mm 

25 km (0.1 % hV7)l*UMm^7k) , Bt (0.1 « bV7)i>-*uwn^ 

^7^X>M^-f^;V : 0.00# (A ifc/B « = 90/1 0) , 4. 00 # (At/Bl 
=5/95) , 5.50# (A^/BM = 5/95) , 5.51# (At/Bi = 90/10) , 8.00 ^ 
(km/Km = 90/10) 
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93& : 0. 5 m\/ft 

3 

5 6-7'P ; e-2-7 x-;U-lH--f 5 *V[4, 5-b] tf U v> 
HPLC (220 nm) ijJfcg 99 5K («£fl$ 2. 68 #) 
MS (ESI+, m/e) 274 (M+l) 

* 

###| 4 

6-yn^E-2-(2-^ h+S/7xn;W-lH--r 5^!/ [4, 5-b] tTU 5?> 
10 HPLC (220 nm) $&g99 X (fi8WIRI 2. 67 
MS (ESI+, m/e) 304 (M+l) 
###| 5 

6-yn^E-2-(4-^ h^r^7x-;|/)-lH->f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) MM 98 % (fcftmffl 2. 66 #) 
15 MS (ESI+, m/e) 304 (M+l) 

6 

2-(l, 3-^>\/v^V-;i/-5-r;i/)-6-^P^-lH-< 5*V[4, 5-b] tf U v> 
HPLC (220 nm) 95 % .(MSffiW 2.14 ft) 
MS (BSI+, m/e) 318 (M+l) 
20 #^#J 7 

6-ynt-2-[4-( h U 7)1* U* h+J/)7x-;W-lH'5 ^/[4, 5-b] tfU v> 
HPLC (220 nm) |£j£ 98 X (fi8#l$|B| 3. 64 ft) 
MS (ESI+, m/e) 358 (M+l) 

25 6-7 □ ^E-2- (5-/ 3^-2-^X - )V) -1H--T 5 ^/ [4, 5-b] tf U v > 

♦ 

HPLC (220 nm) W&M 95 X (^JtW 2. 95 #) 
MS (ESI+, m/e) 294 (M+l) 
##09 9 



WO 03/045929 PCT/JP02/12264 

60 

2,3-y7$;-5-^n ; Eh°'Jy> 1 <Dit^) (1.32 g) , 

mm d.io g ) , #y u>k (30 g ) ©*g<&*j& no ■c-e 2 Pt»£«7c^> 

^> (3:1, v/v) TtttBLfc W$gjp£7.kft, (MgS0 4 ) M£$cJE® 
5 SU iSH^MLT, 6-7 > D^E-2-(3-^PD7x-;i/)-lH-r5^VC4,5-b3t! 
Vi?> (1.50 g, 69 %) %mtzo 

'H NMR (DMS0-d 6 ) 5 7. 59-7. 62 (2H, m), 8.19-8.28 (2H, m), 8. 35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) 99 % (^B#P^3.42^) 
MS (APCI+, m/e) 308 (M+l) 

I 

(DijmzmvTWFoimmm io~i3 (Dit^m^^Ltco 
###1 10 

15 6-yn ; E-2-[(E)-2-7a:-;i/Xx^;W-lH— T 5^V[4,5-b] t°U^> 
HPLC (220 nm) 99 % (UWmm 3. 64 #) 
MS (APCI+, m/e) 300 (M+l) 
##00 11 

6-7*0^-2- (2-^-7^)-lH--f 5^V[4, 5-b] tf U v> 
20 HPLC (220 nm) 100 % (fe&mm 4. 10 #) 
MS (APCI+, m/e) 324 (M+l) 
1 2 

6-^P : E-2-(3-7x/^rv7xX;i/)-lH-'f 5^y[4,5-b] k°U 5» 
HPLC (220 nm) 85 X (#J#I$|HI 4. 50 #) 
25 MS (APCI+, m/e) 366 (M+l) 

1 3 

2-(4-^>\/-r;i/7x-;i/)-6-7'D ; £-lH-^ 5^V[4, 5-b] t!U> ? > 
HPLC (220 nm) m& 99 * (&&I$551 4. 31 #) 
MS (APCI+, m/e) 378 (M+l) 
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■ 

##M 14 

2.3-s?7$y-5-^D^tru5?> mm\ i ©rt^to 0.32 g > «t 4-* 

'>7x-;i/7tf;^Dij K (1.29 g) ®fl^$&&ir? no *C, i.5&ra*> 

Sf|ifJhfh7hFD77> (3: 1, v/v) <h7j<[c#@2Lfc «• 

(MgS0 4 ) fcf££»JEg£U ^|,$ttbT, 6-7' > D ; E-2-(4-^ h*v^> 
^;W-1H--T 5^/[4,5-b]tfU>?> (1.22 g, 55 %) 

'HNMR (CDC 1 3 ) 6 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d-, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nm) MM 100 % (fiy$B#|tB 2. 57 #) 
MS (APCI+, m/e) 318 (M+l) 

15 mmm u wfimizmcT&To^gM 15-25 (D^m^^Ltz. 

1 5 ' 

U =E-2- (7i;^F^ ^)V) -lH-f 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 X (#J#I#H 3. 02 #) 
MS (ESI+, m/e) 304 (M+l) 

* 

20 ##M 16 

6-7*0^-2-^^7 DA+yJ|/-lH-< $ ^V[4, 5-b] h° U v> 
HPLC (220 nm) WM 96 X (#J#H#Ffl 2. 29 #) 
MS (ESI+, m/e) 280 (M+l) 
##M 1 7 

25 6-7*D *-2- (2->£ □ ^ >J-)V^)V) -1H-- T 5 *V [4, 5-b] tf U > 
HPLC (220 nm) MS 100 X (fiHWB 2. 78 
MS (ESI+, m/e) 294 (M+l) 
18 

6-yD^-2-[(7x-;P^)^^;W-lH-<5^y[4,5-b] t:Uv> 



WO 03/045929 PCT7JP02/ 12264 

62 

HPLC (220 nm) m& 99 % (ftftftm 2. 95 &) 
MS (APCI+, m/e) 320 (Mil) 
###1 19 

6-7DM- (2-7 x~;WX^;W-lH-f 5 ^V* [4, 5-b] tf U i?> 
5 HPLC (220 nm) MS 100 % 0&J3MS] 2. 62 #) 
MS (APCH, m/e) 302 (M+l) 
###J 20 

2-^<>^;i/-6-7'P : e-lH-r $?V[4,5-b] tf U 
HPLC (220 nm) MS 99 3! (fiU$l$|S! 2. 51 
10 MS (APCH, m/e) 288 (M+l) 
###J 21 

6-7*P ; &-2-(3-^ h^'>^>^;W-lH--T $^V*[4, 5-b] If' J v> 

i 

HPLC (220 nm) MS 97 K (&WFb12.63#) 
MS (APCH, m/e) 318 (M+l) 
15 #5g-#]22 

6-70^-2- (2, 5-7^ h^v^vUW-lH-f^TVU, 5-b] t!'J^> 
HPLC (220 nm) MS 97 % ($mm?3 2. 62 #) 
MS (APCH, m/e) 348 (M+l) 
###| 23 

20 6-7*0^-2- (3, 4- J-3r>"*7i?;i')-lH-f 5 7V[4, 5-b] t: <J V> 
HPLC (220 nm) MS 95 % (fem%ffl 2. 41 #) 
MS (APCH, m/e) 348 (M+l) 
24 

6-7*P ; 6-2-(4-7 a D^>^;i/)-lH--f 5 W [4, 5-b] t: U 77 
25 HPLC (220 nm) MS 95 « ($ytBf ^ 2. 96 #) 
MS (APCH, m/e) 322 (M+l) 
25 

6-70^-2- [ (4-7 D a 7 x 7 3r -7) ;* -1H-- f 5 TV [4, 5-b] tf U V 7 
HPLC (220 nm) MS 100 % (^^BfFel 3. 47 ft) 
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« 

MS (APCI+, m/e) 338 (M+l) 
##M 26 

4-7MD7x-M« (678 mg) 5fh7kFD77> (15 ml) fcig#U 
WJJ^OUH (0.67 g) tNJ-y^^WVATSH (10 At 1) £MM 

5 x.fe„ sinr 1.5 mm*%ffl?it&, mmtmmottw ivz u u 

SLfco &S<»K:hJl/X> (2- ml) Sip A, 

(##M 1 (Dikte®) (752 mg) £in*., «^ 170 ^C, 1.5 W^giffc 
^ Wl^-fh7tFD77> (3:1, v/v) £7jac#@ebfc (^«> 7jC 

io )i£i $ 7mikj- h v o &mwiT*mLt£) „ wm^^ nm (Mgso 4 ) 

M£MM£U l§H,£MLT> 6-^D^-2-(4-7;^D^>^;W-lH~f 5 
^V[4,5-b]tfU>>> (722 mg, 59 30 

'H NMR (DMS0-d 6 ) 6 4.20 (2H, s), 7.14 (2H, t, J = 9. 0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2.2 Hz), 8.34 (1H, d, J = 2. 2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm' 1 

HPLC (220 nm) «100 * immWilMft) 
MS (APCH, m/e) 306 (M+l) 

<Djjmzl$CTUT<D^mi 27~42 Ofc&m^fchtZo 
20 ###| 27 

* < 

6-7 n*-2-(2-# D □^>>UW-lH-f 5 ?\T14, 5-b] fcfU 9 J> 
HPLC (220 nm) Mft 100 % 2. 97 ft) 

MS (APCI+, m/e) 322 (M+l) 
##M 28 

25 6-^0^-2- (2-^ OD^>^;U)-lH-f $^V[4,5-b]eU> ? > 
• HPLC (220 nm) M^lOO % (UWmm 2. 77 #) 

■ 

MS (APCI+, m/e) 322 (M+l) 
##M 29 

6-ya^-2-(2, 4-vy;i/^-U^>v;i / )-iH-^ 5 *V[4, 5-b] tf U 5» 
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HPLC (220 nm) MS 99 X 2. 76 #) 

MS (APCH, m/e) 324 (M+l) 
30 

6-7'o ; E-2-(3 > 4-v^7 □□^>v;i/)-lH-f ^^V[4, 5-b] t°U v> 
5 HPLC (220 nm) UM 99 X (^B#Fp5 3. 32 
MS (APCH, m/e) 358 (M+l) 
###1 31 

6-^ O ^-2- [4- ( h U 7 P * J-)V) ^ > 5^; W - 1H--T 5 ^ 7 [4, 5-b] tf U > 
HPLC (220 nm) U& 98 X (#J#B#Fb1 3. 23 #) 
10 MS (APCH, m/e) 356 (M+l) 

32 

6-y o 4-2- [4- ( mi ? o * h + ^ >s?;w -m-r ^ ?v u, 5-b] \f. u 5? > 

HPLC (220 nm) ftffig 99 X (^B#F^ 3. 27 #) 
MS (APCI+, m/e) 372 (M+l) 
15 ##M33 

6 _y Dt _2-(4-- D^>e;;i/)-iH— T 5-b] t: U 5» 
HPLC (220 nm) ®eM 99 X ({&&M 2. 86 #) 
MS (APCH, m/e) 333 (M+l) 
###J 34 

20 6-70^-2- (4-^ ^;^>^;W-1H--T S^V [4, 5-b] S» 
HPLC (220 nm) fcfigHOO X (&&B#K2.84#) 
MS (APCH, m/e) 302 (M+l) 
##M 35 

2- [ (1 , 1' - tf 7 x-;W -4--T )V*3-M -6-7*0 t-lH-^ 5 ^V[4, 5-b] tf U ^> 
25 HPLC (220 nm) m& 97 X {UWmm 3. 38 #) 
MS (APCH, m/e) 364 (M+l) 
###J 36 

6-7o*-2-(2-:*-73\>M3 1 ;W-iiM' 5^VC4, 5-b] if U v> 

HPLC (220 nm) Jffig 99 X (fiU&lfcM 3. 1 7 #0 
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MS (APCH, m/e) 338 (M+l) 
###| 37 

2- (i , 3-^>yyt+y -;w5-r ;m -6-7 d *-itm 5 [4, 5-b] tf u ^ 

5 HPLC (220 nm) 99 % (#J#I$K 2. 66 #) 
MS (APCII, m/e) 332 (M+l) 
###138 

b-ZfUtt-iZ, 4, 5- h U * b^>'^>v;i/)- ! -lH-f 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) fflfg 84 X (ftJfl^lBJ 2. 67 #0 
10 MS (APCH, m/e) 378 (M+l) 
###0 39 

6 _ 7 ' D ^_2-( 2 -^x-;w^^;w-iH-r 5^i/[4, 5-b] try yy 

HPLC (220 nm) 100 % (§W12.58^) 
MS (APCH, m/e) 294 (M+l) 
15 40 

6-7 d ^e-2- [ (i - ^ 3^-1 H--r y H -;i/-3--r ; w ^ -1 h-< $ ^/ [4, 5-b] tf u 

a 

HPLC (220 nm) $g& 99 X (&&M 2. 93 #) 
MS (APCH, m/e) 341 (M+l) 
20 41 

6-7 D^-2-[2-(3, 4-v* h^x^x^Wx^W-lH-f 5 ^1/ [4, 5-b] tf U 
HPLC (220 nm) MS 100 Si (#j#l$f8 2. 58 20 
MS (APCH, m/e) 362 (M+l) 
42 

25 6-yo^-2-[4-(^^;i/^)^>^;W-lH-f 5^/ [4, 5-b] tf 'J v> 
HPLC (220 nm) 100 % (##I$H3.00#) 
MS (APCH, m/e) 334 (M+l) 
###il 43 
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* m 

55M-U> (2.84 g) £*^>7Jl/*>m (10 ml) tCiPx.. 100 tT 1 B^H 

*^rfi-tfr*#*#fc. c©»«jK:> 2 7^y-4-7*o ; E7x/-;i/ (1.88 g) t 

trans-W-V^&R (1.48 g) £JD;L, 100 "CT 1. 5 l*M*»*ffl"£fcft, 

sacicas?, 8 n h u # &mwiv$>m vx. wx^-x h 5 1 h p 

5 7?> (3: 1, v/v) T&fcBLfc. Ill^m 1/m (MgS0 4 ) ^> »J«£«jE 

A^p-y-> (1 : 3, v/v) 7?»ttJ-rSH^*»JEE«»bT#6n*»a**RUT, 
5-7*p^-2-[(E)-2-7x-;i/XxX;i/]^>y^^/-^ (966 mg, 32 %)• £t# 

r 

10 'H NMR (CDC 1 3 ) 6 7.05 (1H, d, J = 16.4 Hz), 7.37-7.48 (5H, m), 7.58-7.62 
(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 
IR (KBr) v 1535, 1260, 974, 756 cm" 1 
HPLC (220 nm) fflM 100 % (ft&l$M 4. 92 #) 
MS (APCI+, m/e) 300 (M+l) 

15 IH^li:bT§i®^M>il^itI^t, ##^43©^t2pCTmT 
©##$J 44-45 <Dtt&m*%fo\s1t. 
##$| 44 

5-7 P ^ -2 - [ (E) -2- [4- ( h U 7 D * J-)V) 7 x ~)V\ If-JW ^ > 

20 HPLC (220 nm) M^99 X («J*RFW 5. 17^) 
MS (APCI+, m/e) 368 (M+l) 
45 

5- 7P ; E-2-[(E)-2-(2,4-v7;i/^-P7x-;WXxX;W^>7^-4 1 1ty-;i/ 
HPLC (220 nm) *fift97 % (UWmm 5. 04 ft) 

25 MS (APCI+, m/e) 336 (M+l) 

###J 46 

6- 7P ; E-2-(3-^5 1 ^7x-;i/)-lH-r 5^'7[4, 5-b] tf >J v> 
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HPLC (220 nm) MS 100 % (&8fP#il3 3. 20 #0 
MS (ESI+, m/e) 288 (M+l) 
###J 47 

2,3-y7$;-5-^Dtt°'Jy> (###l 1 ©ft-^tO (1.13 g) , 
5 gcM# (997 mg) , ^>^bU> (24 ml) 120 *C7? 2 P#IB*^ 

*n?&&, * fcftff, 8 n zKSft;^ h u # mmr^m lt, 20 #»#2H? , 

SSS!XfJV-fb7tH077> (3: 1, v/v) Tttffibfco IS* 

(MgS0 4 ) iSIMSU jgj&£atflfcl,T, 6-ynt-2-(3-ih4y7x 

n;i/)-lH--r5^ v /[4,5-b]tfU> J > (978 mg, 51 %) 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7.0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8.2 Hz), 7. 78-7. 82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1. 8 Hz) ppm 

IR (KBr) v 2973, 1491, 1262 cm" 1 

HPLC (220 nm) MS 100 X (fiMfftlH 3. 42 #) 
15 MS (ES1+, m/e) 318 (M+l) 

WDTOT©###I 48-50 <Dft&%Q*&J&\stZo 
48 

6-7*U ; E-2-(3-yp#^5>7x^;W-lH-f S ^/[4, 5-b] tf U z?> 
20 HPLC (220 nm) MS 100 % ($Jf P#Hfl 3. 71 £0 
MS (ESI+, m/e) 332 (M+l) 
49 

6-7*nqE-2-(3-f y7°D^^y7x-JW-lH-^ 5 ^V[4, 5-b] tfU v> 
HPLC (220 nm) MS 100 % (ftWNSlHI 3. 59 30 
25 MS (ESI+, m/e) 332 (M+l) 

50 

6-ya : t-2-(3-^ h^->7x-;i/)-lH— T 5y\/[4, 5-b] t°U v> 
HPLC (220 nm) MS 100 % (&Jf Pf PbI 3. 98 30 
MS (ESI+, m/e) 346 (M+l) 
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.©#?£CTl>T.!^T©###tJ 51 
51 

# 

6-^Dt-2-(4-/ h^-3-*3S^><7;0-lH-<5^7*[4, 5-b] tfU v> 
HPLC (220 nm) MS 98 * 3. 03 #) 

MS (APCH, m/e) 332 (M+l) 

ffi^fl£LT##Ml ©^£#f£#a©#;^>m£M:ijl&U 47 
(Djjmzm CT£TF©###J 52-58 ©f^tJ^^L^o 
###J 52 

6-7'P ; e-2- [3- v;^^ v) 7 x -;i/]-lH-<$ ? V [4, 5-b] t° U v> 
HPLC (220 nm) MS 100 X (ftftl$N4.46&) 
MS (APCH, m/e) 374 (M+l) 
##M 53 

6-7 P =E-2- [3- (3-yf-J^+ *» 7 x ~)V\ -1H-- T 5 *V [4, 5-b] tf U > 
HPLC (220 nm) MS 100 % (&&W3.78#) 
MS (APCH, m/e) 344 (M+l) 
54 

6-yp^E-2-[3-(3-^^;i/7 h+i^) 7x-;W-lH--l' $^/[4, 5-b] If U 
HPLC (220 nm) MS 100 8! (^B#f^4.48^) 

MS (APCH, m/e) 360 (M+l) 

55 

6-7* P t-2- [3- >5 1 ;i/^-^ ~» 7 x -;i/] -1H-- T 5 [4, 5-b] fcf U 5» 
HPLC (220 nm) MS 99 3! (UWmm 4. 24 ft) 
MS (APCI+, m/e) 360 (M+l) 
56 

e-ynt-Z-^-fyi/DA^yJM h^»7x-;i/MH— f 5^/[4,5-b] fcTUS? 

HPLC (220 nm) MS 100 % (&JfB# Hfl 4. 50 #) 
MS (APCH, m/e) 386 (M+l) 
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###1 57 

6-^0^-2- [3- (v^ D^>fM+'»7xC ;W-lH-f 5^l/[4, 5-b] fcf«J v*> 
HPLC (220 nm) MS 99 % 3. 96 #) 

MS (APCI+, m/e) 358 (M+l) 
5 58 

6-7 P *-2- [3- (2-7xZJH h * is) 7 x ~;M -1H-- T 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) MS 97 % (&mmm 4. 11 ft) 
MS (APCI+, m/e) 394 (M+l) 

10 ©^{c2pi;T^T©##^59©^%$:^bfc. 
###| 59 

6-^n^-2-(3-X^7x-;i/)-lH--f 5^7 [4, 5-b] tf U v> 
HPLC (220 nm) MS 95 % (&&P#IW 3. 47 

> 

MS (APCI+, m/e) 302 (M+l) 

©##F4 60-66 ©^tf^^Ufco 
##09 60 

5-ynt-2-(3-^ h*v7x^;W^>7:**iJ-7-7l/ 

HPLC (220 nm) MS 98 % (ft&ttflfl 4.82 ft) 
20 MS (ESI+, m/e) 304 (M+l) 
##09 61 

5-7 D ^-2- [ (E) -2- (HDD7i If-)W ^ > V if 7-;P • 
HPLC (220 nm) MS 100 % (ftftftlH 5. 21 &) 
MS (ESI+, m/e) 334 (M+l) 
25 ##09 62 

5-7D^-2- [(E) -2- (3-7M07xZJW If-JW^>^^y-J|/ 
HPLC (220 nm) MS 100 % (ftfiffirRI 4. 95 ft) 
MS (ESI+, m/e) 318 (M+l) 
##09 63 



WO 03/045929 PCT/JP02/12264 

70 

5-^0^6-2- [(E)-2-(2-7;p:tP 7 i^)Ifz;H^>!/tW-^ 
HPLC (220 nm) 99 X (fttiffirN 5. 04 #) 
■ MS (ESI+, m/e) 318 (M+l) 
###| 64 

5 5-7P ^-2- [ (E) -2- (3, 4- P P 7IZJ1/) If-JW «>V**W—)V 
HPLC (220 nm) fc£g 98 % 5. 45 #) 

MS (ESI+, m/e) 370 (M+l) 
##M 65 

5-7" D *-2- [ (E) -2- (4-^fJV7x-;W If-JW ^yVttW-fr 
10 HPLC (220 nm) 99 * (&jfM 5. 19 #) 
MS (ESI+, m/e) 314 (M+l) 
##0J 66 

5-7*D ^E-2- [ (E) -2- [3- ( h U 7)V*U * b 7 x ~ ;|/] If-JW ^ > V*:*3f 1* 

15 HPLC (220 nm) Mft 100 35 (&j#Pf^ 5. 24 #) 
MS (ESI+, m/e) 384 (M+l) 
###J 67 

5|ftr'J> (2.27 g) £^3?>7JMO^ (8 ml) 120 TH? 1 U$M 

3&>#SlfT}g#£1i:fc. iOMC, 2 757-5-7P ; &7x/-;i/ (1.50 g) <h 
20 HD07xZJHtf (1.36 g) 100 "CT 1 ftMjfefcfttffcfc, 

HP77> (3:1, v/v) Tj*ttiLfc 0 lli^ft, (MgS0 4 ) 

;i/-A^l+> (1 : 4, v/v) T»mT*B»*»m««L/T^&n4IISftS*lRb 
25 T> 6-7P ; E-2-(4-^PP^>~7;i/)^>7*^-^1ty-;U (1.83 g, 71 X) 

■H NMR (CDC 1 3) 6 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, 1 = 8.4, 1.4 

Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 1564, 1493, 1424 cm" 1 

HPLC (220 nm) MS. 99 % (&&mm 4. 76 ft) 



WO 03/045929 PCT/JP02/12264 

71 

MS (APCI+, m/e) 322 (M+l) 

<D^%M 68-72 (Dfc&mZ&f&Ltz* 
68 

5 6-7*0^-2- [ (E) -2- 7 x - ;pxt--;W ^ > i/**-**/-^ 

HPLC (220 nm) MS 100 X (fiH#P#IB]4. 97 #) 
MS (APCI+, m/e) 300 (M+l) 
69 

6-7* D t-2- [ (E) -2- (2, 4-y7J^O 7 iIJW If-M ^ >y^it\/-;l/ 
10 HPLC (220 nm) >&& 99 X (^TO 5. 10 #) 
MS (APCI+, m/e) 336 (M+l) 
70 

HPLC (220 nm) 99 X (ftitNfW 5. 07 #) 
15 MS (APCI+, m/e) 318 (M+l) 

71 

6-7"Dt-2- [ (E) -2- [4- ( h U 7 D * J-)V) 7 x ~;W XtX;W ^ > VttW 
-)V 

HPLC (220 nm) MS 100 X (ft&RM 5. 22 #) 
20 MS (APCI+, m/e) 368 (M+l) 

72 

6-70^-2- (2-7 iyHfjP)/<>^!/-* 
HPLC (220 nm) MS 97 X (ftmHQ 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 

®^^fc^i;TOT©##M 73-82 ©fc£#j£"&l&Lfco 
73 

6-7D t-2- (2, 3->> h Fa-1, M>'/y^y >-6--T ;W -1H-- f 5 *V [4, 5-b] 
tfU> ? > . 
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HPLC (220 nm) mS.\00 % (£&f M 2. 92 #) 
MS (APCI+, m/e) 332 (M+l) 

• ■ 

###J 74 

6-^0^-2- (2- 1° U 5>- ;W-lH-f 5 [4, 5-b] t: U ¥> 
5 HPLC (220 nm) 83 SIS (^JtW 3. 05 #) 
MS (APCI+, m/e) 275 (M+l) 
75 

6-7P^-2-(3-7)ktP 7x -;|/)-lH-< ^ ^V[4, 5-b] tf <J v> 
HPLC (220 nm) $M 99 % 3. 34 #) 

10 MS (APCI+, m/e) 292 (M+l) 

76 

6-yDt-2-(2-7;^D7x-;i/)-lH-f5^y[4,5-b]t:°Uv> 
HPLC (220 nm) mM 94 % (&Jf Pf K 3. 12 #) 
MS (APCI+, m/e) 292 (M+l) 
1 5 77 

6-7^^-2- (4-7 Jl^P 7 x -;i/)-lH— f 5 ^7[4, 5-b] t°U v> 
HPLC (220 nm) m& 89 * (#J#I$|W 3. 15 
MS (APCI+, m/e) 292 (M+l) 
78 

20 3-(6-7*D ; E-lH-r 5 ^/[4, 5-b] tf U v>-2-< )U) ^>7- h U ;i/ 
HPLC (220 nm) 83 % (&mm 3. 29 #) 
MS (APCI+, m/e) 299 (M+l) 
##M 79 

6-7P ; E-2-(3-7;^D-4-^ h^>7x~;!/)-lH-^5^V[4,5-b] t°Uv> 
25 HPLC (220 nm) fcfcg 82 % (Ummffl 3. 23 #) 
MS (APCI+, m/e) 322 (M+l) 
80 

N-(3-(6-7*P^-lH-< 5 ^7[4, 5-b] fcf U ^>-2--f ;W 7x~;!/)-N, N-v^^UT 
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HPLC (220 nm) jftg 99 % (&&l$ffi 2. 59 #) 
MS (APCI+, m/e) 317 (M+l) 
#WJ 81 

6-70^-2- (3- (1-fc! P U 7x-;0-lH-f S2V[4,5-b] tf U 

5 HPLC (220 nm) 96 % (&mmT3 3. 35 ft) 
MS (APCH, m/e) 343 (M+l) 
82 

6-7* P ^E-2- (3-^* U J 7 x -Jl/) -1 H--T 5 ^1/ [4, 5-b] tf U ^ 7 
HPLC (220 nm) 97 3S (»B#K 2. 96 ft) 
10 MS (APCI+, m/e) 359 (M+l) 

mmmmtVT^m 1 ^t;^tit€-s©*;^>m^py K^iiMiRu 

14 <D^mzt$UXUT(D^m 83-85 Ofb-^'tl^^bfco 
##00 83 

i 

6-7^-2- (2- (3-p< ^>7x-;P)x^|/)-lH-^5 7V[4, 5-b] t°U v> 
15 HPLC (220 nm) MS 97 % ({£&W 2. 90 #) 
MS (ACPI+, m/e) 332 (M+l) 
84 

6-^ n ^- 2 -(2-(2-^ Y^i/y^-)V)X.^)V)-m--( 5 7V[4, 5-b] tfU v> 
HPLC (220 nm) ®M 100 3! (^B#^2.89^) 
20 MS (ACPI+, m/e) 332 (M+l) 
###1 85 

6-7^^-2- (2- (4-p< h^>7xx;i/)X^;W-lH--f 5^7 [4, 5-b] b°U^> 
HPLC (220 nm) MS 98 % (Qm^m 2. 87 ft) 
MS (ACPI+, m/e) 332 (M+l) 

25 £B%%K<hLT##Ml ©^#i#S©^;i/^>m§jgll3i^L^ ###147 
<A#&t^DT&T<Z)##0iJ 86-111 M-^tj^^bfCc 
###1 86 

6-7*P^E-2-(3-(2-^ h^yl h*~>) 7xX)W-lH-'f =• 7V[4, 5-b] tf U v> 
HPLC (220 nm) 83 SK (&&P#P^ 3. 10 ft) 
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4 

MS (ACPI+, m/e) 348 (M+l) 
##$J 87 

6-7*P ; E-2-(4-(2-^ h^v'Xh^^) 7xn;U)-lH--T 5^/[4, 5-b] t!'J S» 
HPLC (220 nm) 93 * (fiH$l$IH! 2. 87 #) 
5 MS (ACPI+, m/e) 348 (M+l) 

88 

6-7P*:-2-(3-(h U 7;^P^^;W7xn;i/)-lH-^5^/[4, 5-b] t!'Jy> 
HPLC (220 nm) $£££100 % 3. 86 #) 

MS (ACPI+, m/e) 342 (M+l) 

» 

10 ##08 89 

6-yn ; e-2-(3-(^g : -;i/x;i/^;W7xx;i/)-iH-r 5^/[4, 5-b] tru v> 

1 

HPLC (220 nm) 99 X OS&Pf Hn 3. 01 #) 

MS (ACPI+, m/e) 352 (M+l) 

###|90 

15 6-70^-2- (5-^ ^;i/-3-7x-;W4--f 7^1^/U JW-lH-f 5 7*7 [4, 5-b] t? 

>>7> 

HPLC (220 nm) 100 % (ftftPtHQ 3. 52 #) 
MS (ACPI+, m/e) 355 (M+l) 
91 

20 6-7D ; E-2-(2-(4-^PP7xn;Wx^;V)-lH-'f5^VC4,5-b]t:U v> 
HPLC (220 nm) ffig 97 X (fiySfPSRa 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
92 

6-7* P ^-2- (2- (2-7 P P 7 x n )V) 3L?)V) -1H--1' 5 7* 7* [4, 5-b] £ U 5?> 
25 HPLC (220 nm) i%& 100 % (ft&ftM 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 

i 

###ij 93 

6-7P ^E-2- (2- (4-^WI/7i-;W X5 1 ;!/) -lH-f 5 7V [4, 5-b] tf 'J -7 > 
HPLC (220 nm) 99 % (£^P#ffl 3. 07 ft) 
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75 

MS (ACPB, m/e) 316 (Mil) 
94 

6-7*D (2- (3, 7i~JW -M-f 5 *V[4, 5-b] tf U v ! > 

■ 

HPLC (220 nm) ,«88 % ($&B#Pfl 3. 43 ft) 
5 MS (ACPI+, m/e) 371 (M+l) 

95 

. 4-(2-(6-^n^E-lH-< $^l/[4, 5-b] h°U y>-2-^fjWif;H^>y- h ij ;p 
HPLC (220 nm) MS 97 % (&&« 2. 83 ft) 
MS (ACPI+, m/e) 327 (M+l) 
10 96 

6-7D^E-2-(2-(4-(h U 7;^D^^P)!7x-;0X^;W-lH-r5^/[4 > 5-b] 

HPLC (220 nm) MS 100 X (&&B#Hg 3. 38 ft) 
MS (ACPI+, m/e) 370 (M+l) 
15 ##M97 

6-^Pt-2-(2-7x-)l/y^D^D WW-IH-'T 5 ^V[4, 5-b] tf Uv> 
HPLC (220 nm) MS 98 % (Ummm 3. 05 ft) 
. MS (ACPI+, m/e) 314 (M+l) 
98 

20 6-7 □ ^6-2- (2-(4-7J^07x x;W X3MW -1H-- T 5 9 V [4, 5-b] tf U ^> 
HPLC (220 nm) MS 100 % (fig&ffliq 2. 95 ft) 
MS (ACPI+, m/e) 320 (M+l) 
99 

6-:/CHE-2- (2- (4--f V 7°D t^7i-jW X9M0-1H-^ 5 ^V* [4, 5-b] t? U 5>> 
25 HPLC (220 nm) MS 100 X (fi^^BQ 3. 46 ft) 
MS (ACPI+, m/e) 344 (M+l) 

* 

###J -1 00 

6-7D^E-2-(2-(2-^X-;i/)x^;W-lH-r 5 ^V.[4, 5-b] tf U i>> 
HPLC (220 nm) MS 100 % (&*#TO 2. 77 ft) 
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MS (ACP1+, m/e) 308 (M+l) 
##M 101 

6-7«-2-(2-(4-X hD7xXJl/)X^)-lH-^ $^7[4, 5-b] tfU> ? > 
HPLC (220 nm) MS 99 X (&ftl$|ig 3. 00 #) 
5 MS (ACPI+, m/e) 347 (M+l) 

102 

6-7^^-2- (2- (4-X h^^7x-;i/)X^;i/)-lH--f 5^/[4, 5-b] bf U ^> 
HPLC (220 nm) MS 100 % (^JtPf ffl 3. 07 #) 
MS (ACPI+, m/e) 346 (M+l) 
10 #5t0IJ 103 

6- 7* D ^ -2- (2- 7 x ~)V 7 □ t: )V> - 1 H--f 5 # V* [4 , 5-b] tf U 5? > 
HPLC (220 nm) MS 100 | (##B#B8 2. 96 #) 
MS (ACPI+, m/e) 316 (M+l) 
1 04 

15 6-7D^-2-(5-7xx;i/^>^;l/)-lH--l'5^V*[4, 5-b] tfU 5>> 
HPLC (220 nm) MS 100 X (&&RIK 3. 37 #) 
MS (ACPI+, m/e) 344 (M+l) 
105 

2- ( (i s) -l- (6-7a t-iH--r 5 y 7 [4, 5-b] \* u v>-2-r ;w -2-7 z-raw - 
20 lH-r y-r > H-;i/-i, 3 (2© ->•:*> 

HPLC (220 nm) MS 96 X (&8fP#|!fl 3. 87 #) 
MS (ACPI+, m/e) 447 (M+l) 
106 

6-7o^-2- (2- (4-7* h + y7 xXJU) X^;W -lH-f 5 W [4, 5-b] tf U P> 
25 HPLC (220 nm) MS 99 % (ftftftRJ 3. 53 #) 
MS (ACPI+, m/e) 374 (M+l) 
##M 107 

6-7P ; E-2-(2-(3, 4, 5-MJ * h+v'7xx;W X^W-lH-f 5 ^7[4, 5-b] t° U 
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HPLC (220 nm) ®M 97 % (&3f M 2. 74 #) 
MS (ACPH, m/e) 392 (M+l) 
##0U 108 

6-7'D t-2- (2- (3-7 D D 7i"J0 -1H-- f 5 7* 7 [4, 5-b] t: U i? > 
5 HPLC (220 nm) 100 X (fii#&ll#M 3. 19#) 
MS (ACPI+, m/e) 336 (M+l) 
109 

6-7'Dt-2-(3-(2, 2, 2- h U 7MDX h*v) 7x-;]/)-lH-f 5 7V[4, 5-b] tf 
U~7> 

♦ 

10 HPLC (220 nm) £6^92 % (£&#!« 3. 77 #) 
MS (ACPH, m/e) 372 (M+l) 
##M110 

6-7P^-2-(3-^yyD#^v-2-^^;U7x-;i/)-lH--r5^l/[4 > 5-b]lf Uv> 
HPLC (220 nm) « 99 % (&mmm 3. 53 #) 
15 MS . (ACPH, m/e) 346 (M+l) 
##M111 

6-7*U * -2- (2- (4--f V7"D^y7x ~ ;W JL^fr) -lH-f 5 TV [4, 5-b] tf U v 

> 

HPLC (220 nm) 99 X (UWmm 3. 22 #) 
20 MS (ACPH, m/e) 360 (M+l) 
##09 112 

6-7 0D-3-r hO-2-tftH7>7$> (2.0 g) , 7i-MD>t (2. 1 g) , 
fh7^(h'J7x-MX7^»/\ t 7y')A(0) (1.3 g) , 2M^^h'J 
y&mW. (35 ml) , h;i/X> (40 ml) , fh7bFU77> (20 ml) 
25 m*T)V3 >%ffift 90 "CT 12 P#P^i^lWd£, fill^hj h 7 fc Ho 7 

(3: i, v/v) t7k\zttmvfc, ^mm*7km, nm (Mgso 4 ) a, mmzm 

j£^£U ^b^M^LVX, 3-~ hO-6-7xn;i/-2-tfUv>75> (1.3 g, 

53 %) zntco 
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78 

'H NMR (CDClj) 6 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
IR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm" 1 
HPLC (220 nm) 97 % (U&mT$ 3. 86 #) 
5 MS (ESI, m/e) 216 (MM) 
##0ijll3 

3-n hD-6-7x-;l/-2-lf U^>75> (#^M 1 1 2 <7>fb-») (0.8 g) , 

m (1.3 g) , *$>j-)v (7 mi) (Dwmm.*ymh. mwst (3 mo zmrvtzo 

10 8 N 7kM<b:fhU 7A«T*fPbT> l|lf)hTF7kFD77> (3:1, 

v/v) Tatiibfe (*©i& ^mmt^-i hzm^Tmavtz) . wM«i6Jft 

(MgS0 4 ) M£MJEW£U *Sa£«HfcLT» 6-7x-;ir-2,3-lfUS?>5? 
75 > (0.7 g, 99 X) £#fc. 

'H NMR (CDC1 3 ) 6 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8. 0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm" 1 

HPLC (220 nm) tfig 99 % (#J#l$ia 2. 31 #) 

MS (ESI, m/e) 186 (MH) 
20 1 1 4 

6-^DD-3-nhP-2-hfU^>75> (1.2 g) , 7x/-;i/ (3. 1 g) , 
U^A^h^i/F (0.4 g) S7-feh-hU;i/ (20 ml) fc»£U 1 2 BSIWJDfSftjg 

fll^m (MgS0 4 ) »HE&»ESSbfc. «fi*fe'>U*^*5 
25 A^D7h^7 7^-(I#U ^X^;i/-A+-y-> (1:10, v/v) TigtrTf5 

W»*«JE3*l(fbTff 6n*ISJl*jnJtUT, 3-~ hD-6-7xy^v-2-t!U 'J 
>75> (1.1 g, 66 %) 

'H NMR (CDC 1 3 ) 8 6.27 (1H, d, J = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm"' 
HPLC (220 nm) US. 98 % 0&|#B#M 3. 84 #) 

i 

MS (ESI, m/e) 232 (M+l) 
115 

5 3-- hP-6-7oiy+v-2-tfUv>75> m^m\U(D\t^m) (0.1 g) , 
ny-J^K-mM (10 mg) ,*$J-)l (2 ml) ©IIf*7K$^T, ftMT 

iob#f^^#®Wc» 5S«issbrc msm*^)* 

?)\,>7U^y>?77j-\ztth, mmx9-)V-^\^> (1:1, v/v) TitffiTS 
i^$Mllt> 6-7xy+v-2,3-t:U^>v75> (0.06 g, 59 %) &fe 
10 fc, 

'H NMR (CDClj) a 2. 50-3. 00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J = 8. 1 Hz), 7. 02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464, 1238, 693 cm" 1 
15 HPLC (220 nm) MS 90 % mmmm 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 
MMM 1 

6-7*0^-2- (3-* h^v7x-;l/)-lH--f S^V[4, 5-b] tf U 5?> (##0!l 2 (D . 
it&m (21.3 g) , 7x-J^D>t (22.2 g) , fh7^(h'J7x-M 
20 X7^»A7^9A(0) (7.60 g) , 2 M HJ 7£M (175 ml) , h)l 

X> (525 ml) , rh7tFn77> (175 ml) (DWa^TJV^y^fp 
90 t:T24B#W^Miffe^, »|I^-7h7kFD77> (3:1, v/v) «h 

7j<{c^@Bbfeo « (Mgso 4 ) mm^m&^v, ish^m 

IT, 2-(3-^< h^'>7xn;i/)-6-7x-;i/-lH-f5^V[4,5-b] tfU> ? > (14.0 
25 g, 66 SO £t#fc 0 ^nD*M-^^/-;^OBm 

'H NMR (DMS0-d 6 ) 6 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7.75-7.88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm" 1 
HPLC (220 nm) 100 % (&&!)# 3. 05 #) 
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MS (APCI+, m/e) 302 01+ 1) 
5 2 

2-0, 3-^>l/v?^y-;i/-5-r;P)-6-7xZiJ|/-lH-r 5 ^VC4, 5-b] tf'J v> 
HPLC (220 m) m& 99 X (ftftftPQ 2. 82 #) 
MS (BSI+, m/e) 316 (M+l) 
HSSM3 

10 2-(3-£ PD7x ~ ;i/) -6- 7 x n;i/-lH--f S^V* [4, 5-b] tf U i?> 
HPLC (220 nm) 94 % B#fgl 3. 20 ft) 
MS (ESI+, m/e) 306 (M+l) 

6- 7 x " JV-2- [4-(hU7Mn^h^y)7x " ; W -1 H~f 5 ^/ [4, 5-b] tf U 5? 
15 > 

HPLC (220 nm) fgft 93 X (&»59 3. 39 #) 
MS (ESI+, m/e) 356 (M+l) 
H»J 5 

2- (5-^J|/-2-3^X - ;W -6-7 x -;WlH-f 5. ^ 7 [4, 5-b] fcTU v> 
20 HPLC (220 nm) fc&K 93 X (ffiffl^fffl 3. 33 ft) 
MS (ESI+, m/e) 292 (M+l) 

2-(4-* h^v^>> ? ;i/)-6-7xn;i/-lH-r5^V[4, 5-b] tfU> ? > 
HPLC (220 nm) gftg 86 X P#H 2. 82 #) 
25 MS (ESI+, m/e) 316 (M+l) 

2-(2-v^D^>^X^;l/)-6-7xn;l/-lH-f5^V[4 > 5-b] tf U > 
HPLC (220 nm) m& 94 X (ftftftDQ 3. 03 ft) 
MS (ESI+, m/e) 292 (M+l) 
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> 

6-(2-7MD7i -2- (2-^ h^'>7i-Jl/)-l H-f 5 TV [4, 5-b] h° U v > 
HPLC (220 nm) MS 96 % (&#Bf Kl 2. 95 #) 
MS (APCH, m/e) 320 (M+l) 

5 mnm 9 

6-(2-7M07i-;W-2-(4-^ h=^>7x~;i/)-lH-f ^TV[4, 5-b] h°U> ? > 
HPLC (220 nm) MS 100 S (&&OT 2. 89 #) 
MS (APCH, m/e) 320 .(M+l) 
MMM 10 

10 2- (i , 3-^: y Wttv -;i/-5--r )V) -6- (2-7 ;M- d 7 x~;w -m— r 5 TV [4, 5- 

■ 

b]k"Uy> 

HPLC (220 nm) MS 99 % (Qffiftffl 2. 89 #) 
MS (APCH, m/e) 334 (M+l) 
II« 1 1 

1 5 2- (3-7 OD7i -JI/) -6- (2-7 )l>* P 7 a: ~ )V) -1H-- f 5 TV [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 % (i&mmffl 3. 35 &) 
MS (APCH, m/e) 324 (M+l) 
1 2 

6-(2-7JWp7i ~; W -2- [4- ( h u 7 p ^ h ^ v) 7 x w -m-f 5 y y* 

20 [4,5-b]tf»J> ? > 

HPLC (220 nm) MS 100 % (^jtM 3. 52 #) 
MS (APCH, m/e) 374 (M+l) 
13 

6- (2-7 Jl/^-P 7 x -;l/)-2-(5-/^;l/-2-^X-;i/)-lH-T 5 TV [4, 5-b] k° U ~7> 
25 HPLC (220 nm) MS 99 S OSUtPf fffl 2. 95 #) 
MS (APCH, m/e) 310 (M+l) 
14 

6-(2-7MD7i -;U) -2- (4-;< h > -1H-- f 5 TV [4, 5-b] tf U z?> 
HPLC (220 nm) MS 99 % ($if f^ffi 2. 87 #) 



4> 
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MS (APCH, m/e) 334 (M+l) 

mmm 1 5 

2- (2->7 n ^ >^;i/x?;i/) -6- (2-7)ijru 7 x n ;W -1H — r 5 ^ V [4, 5-b] tf U 

5 HPLC (220 nm) fc&S 99 % (#8I$IHI 3. 08 #) 
MS (APCH, m/e) 310 (M+l) 

k 16 



25 



6-(2-7^P7xn;i/)-2-C7xy^v^^;W-lH-f5^^[4 > 5-b]{fU> ? > 
HPLC (220 nm) ifsfcSlOO % (&3#f$ra 3. 11 #0 
10 MS (APCH, m/e) 320 (M+l) 

2-(2-^h^ri/7x-;i/)-6-(l-^-7^;i/)-lH-r^y^[4, 5-b] tfUi^> 
HPLC (220 nm) m& 98 % (UWmffl 3. 23 #) 
MS (APCH, m/e) 352 (M+l) 
15 HISM18 

2-(3-^< h^^7x^;i/)-6-(l-^7^;W-lH-l'S^V[4,5-b]tf'J^> 
HPLC (220 nm) MM 100 « (&J#TO 3. 30 #) 
MS (APCI+, m/e) 352 (M+l) 
19 

20 2- (4-^ h^->7x-^)-6-(l-^7^;i/)-lH--T5^l/[4,5-b]tfU^> 
HPLC (220 nm) 99 % (§W13.17^) 
MS (APCH, m/e) 352 (M+l) 

mm 20 



2-0, 3-^>v^+y-;i/-5--r;i/)-6-(i--+-7^;W-iH-i' 5-b] tf u ^ 



HPLC (220 nm) MS 100 % (£ytW 3. 18#) 
MS (APCH, m/e) 366 (M+l) 
21 

2- (3-7 O □7xn;i/)-6-(l-^-75 1 ;i')-lH-r 5^/[4, 5-b] tf U v> 
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20 



HPLC (220 nm) ^91 X (UW&fffl 3. 60 ft) 
MS (APCI+, m/e) 356 01+1) 
22 

6- (1 --f 7 V) -2- [4- ( h U 7 ;M" O ^ h * '» 7 x ~ ; W - lH-f 5 *V [4, 5-b] tf 
5 Uv> 

HPLC (220 nm) &6S99 % (&&R^3.73#) 
MS (APCI+, m/e) 406 (M+l) 

y 23 

2-(5-^^;i/-2-^X-;U)-6-(l-^-7^;i/)-lH-l'5^V[4, 5-b] tf U v> 
10 HPLC (220 nm) W 97 X (&&B#W3.24#) 
MS (APCI+, m/e) 342 (M+l) 

2-(4-* h^>'^>^;W-6-(l-^75 L ;W-lH-1 > 5^^/[4, 5-b] tf U v> 
HPLC (220 nm) g£&98 X (fiH^P^IRI 3. 1 6 4» 
15 MS (APCI+, m/e) 366 (M+l) 

mm 25 

2-(2-i/^n^>^)lJL^)V)-6-(l-i-y^)V)-l H— f 5 ^/ [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 99 X (ftftftlff 3. 33 ft) 



MS (APCI+, m/e) 342 (M+l) 



U 26 



2- (2-* h+v7x-JV)-6-(3-^ h^v7x-;i/)-lH-<5^7'[4 > 5-b]t: 0 U^> 
HPLC (220 nm) MS 100 X (#&P#Fb1 2. 96 #) 
MS (APCI+, m/e) 332 (M+l) 
tl 27 



25 6-(3-* h+i/7i-JV)-2-(4-^ h + ->7x-;W-lH--f 5 ^/[4, 5-b] tf U S J> 

* 

HPLC (220 nm) K&fe 90 X (ftftftR 2. 91 ft) 
MS (APCI+, m/e) 332 (M+l) 

y 28 

2- (3-7 P D 7 x - ;W -6-(3-/h^>7i -JU) -1H 5 [4, 5-b] If U > 
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f 

hplc (220 m) mmn % mnmm3.2%ft) 

MS (APCI+, m/e) 336 (M+l) 

mmm 29 

2-(4-^ h+v^>v;0-6-(3-^ h^77x~;0-lH--YS^V[4 > 5-b] tf U 5>> 
5 HPLC (220 nm) MS 94 X (#8l$|B! 2. 90 #) 
MS (APCI+, m/e) 346 (M+l) 

$mm 30 

2,6-tf7(3-* K^S/7x-;i/)-lH-f5^y[4,5-b]lf 'J~7> 
HPLC (220 nm) MS 100 % mmmm 3. 01 #) 
10 MS (APCI+, m/e) 332 (M+l) 
i»J 31 

2- (1 , 3-^ >7 7-;i/-5-f ;W -6- (3-^ h 7 x ~ ;W -1H-- T 5 ^7[4, 5- 

b] try i?> 

HPLC (220 nm) MS 80 X (f»l2.91^) 
15 MS (APCI+, m/e) 346 (M+l) 
H»J32 

6-(3-^h+y7x"JW -2- [4- ( h U 7 ;!/:* D * h * '» 7 iZjl/] - lH-f 5 ^7 
[4, 5-b] E U v > 

HPLC (220 nm) MS 81 X (ft&P&N 3. 45 #) 

* 

20 MS (APCI+, m/e) 386 (M+l) 

n 33 

2- (2-* ^^7x-)W-6-[3-(h U 7)V-*U*=?)V) 7x^;W-lH-^T 5^/ 

[4, 5-b] try v> 

HPLC (220 nm) MS 99 % (Um$ffl 3. 29 ft) 
25 MS (APCI+, m/e) 370 (M+l) 

mmm 34 

2- (3-* h * v 7 x ~ )V) -6- [3- ( h y 7 O ;* 7 x =.)V] -1H--T 5 ^ 7 
[4,5-b]k°'Jy> 

• * 

HPLC (220 nm) MS 100 % MR 3. 39 #) 
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MS (APCH, m/e) 370 (M+l) 

mmm 35 

2- (4-^ h * v 7 x -6- [3- (hU7MD^JW7i -1 H-< 5 TV 
[4,5-b]t:lH7> 
5 HPLC (220 nm) mM 96 % M 3. 25 #) 

MS (APCH, m/e) 370 (M+l) 
36 

2-0, 3-^>y>^v-;W5--f ;w-6-[3-( h u yjvirut^V) 7x~;w-ih- 
-fa TV [4, 5-b]tfjv> 

10 HPLC (220 nm) MS 85 « (^Nf58 3. 27 #) 
MS (APCH, m/e) 384 (M+l) 
HJfiM 37 

2- (3-7 □ D 7 x - )V) -6- [3- ( h U 7)VJTU 7 7x-JW -lH-f 5 7*7 [4, 5- 
b]t?lH7> 

15 HPLC (220 nm) 92 * (l£j#M 3. 73 ft) 
MS (APCH, m/e) 374 (M+l) 
IWJ 38 

2- [4- ( h u 7 D * h ^ v) 7 x - ;W -6-[3-(h'J7Mn^ m,) 7 x n J w - 

lH-f 5 7V[4, 5-b]tfU~7> 
20 HPLC (220 nm) MS 92 S! (£&tBf F*1 3. 85 #) 
MS (APCH, m/e) 424 (M+l) 
39 

2- (5-7 g^H-2-^x - )V) -6- [3- ( h u 7 o 7 ^;i/) 7 x n;w -iH--f 5 7*7 

[4, 5-b]tfU>*> 
25 HPLC (220 nm) J&g 93 X (#&» 3. 35 #) 
MS (APCH, m/e) 360 (M+l) 
MMW 40 

■ 

2- (4-* h * 5/* > V)V) -6- [3-(h'J 7)l$rU* =f-)V) 7 x -lH--f 5 7*7 
[4, 5-b]hTU> ? > 
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HPLC (220 nm) ffiM 96 % (ft&ftlflj 3. 22 ft) 
MS (APCI+, m/e) 384 01+ 1) 
41 

2- n ^ >^;ux5=-;w -6- [3- ( h u 7;i/^- □ ^ 7 x - jw-iH-r s tv 

5 [4, 5-b] fcT 'Jy> 

» 

HPLC (220 nm) fcfig 100 % (&i$l$Bfl 3. 37 #) 
MS (APCI+, m/e) 360 01+ 1) . 

mmm 42 

4- [2- (2-^ h*5>7xn;W-iH-< $ TV [4, 5-b] tf u v>-6-r ;|/K>7~ h u 
10 )V 

HPLC (220 nm) MS 100 % (ft&ftffl 2. 90 £0 
MS (APCI+, m/e) 327 01+ 1) 
H»J 43 

4- [2- (3-* h+y7x-Jl/)-lH-fS^/[4, 5-b] tf U v>-6-f ;i/K>7~ h >J 
15 ;l/ 

HPLC (220 nm) fgft 98 X (flySfUSffi 3. 02 #) 
MS (APCI+, m/e) 327 01+ 1) 
44 

i 

4- [2- (4-* h^v7x-;W-lH--T 5 TV [4, 5-b] tf U v>-6-fj|/K>7- h U 

20 ;i/ 

HPLC (220 nm) WM 100 X («M 2.86#) 
MS (APCI+, m/e) 327 01+ 1) 
45 

4- [2- (1 , 3-^ > v*>*:** v -;v-5--f ;W - lR-f ^ TV [4, 5-b] tf u v >-6--r ; W ^ 

25 >y-hu;i/ 

HPLC (220 nm) 98 % (&jf 1$^ 2. 88 5+) 
MS (APCI+, m/e) 341 (M+l) 
&01J46 



4- [2- (3-7 d □ 7xn;W-lH-f 5 7*7 [4, 5-b] tf U v>-6--T )V\ ^>7~ h iJ)V 
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HPLC (220 nm) $m. 82 % 3. 33 ft) 

MS (APCI+, m/e) 331 (M+l) 
47 

4- [2- [4- ( h U 7)V3r U * V * 7 x ~;M -lH-f 5 ^ V* [4, 5-b] tf U v >-6— f 

5 ;kk > h d ;p 

HPLC (220 nm) 98 % (&J$I$IH 3. 52 ft) 
MS (APCI+, m/e) 381 (M+l) 
USSFil 48 

4-[2-(4-^ h^^>^M-iiM 5^vt4,5-b] tf u ^>-6--r;w^>y- h 'J 

10 ;i/ 

HPLC (220 nm) mS. 98 % (#J#I$|BJ 2. 82 
MS (APCI+, m/e) 341 (M+l) 
49 

4-[2-(2-v'£ D^>^X^;i/)-lH-T 5^/ [4, 5-b] k°'J v >-6--T ; W ^ > V*- 

15 hu;i/ 

HPLC (220 nm) m&. 99 X (&&B#K 3.01 #) 
MS (APCI+, m/e) 317 (M+l) 

t 

nnm 50 

2- (2-* h * v7 x - M -6- [4- (^ ^;i/X )V-fc~)V) 7 x - ; W -1 H-f 5 [4, 5- 
20 b]k°Uv> 

HPLC (220 nm) ^ 100 * («Jf P#F*1 2. 65 #) 
MS (APCI+, m/e) 380 (M+l) 
«j 51 

2- (3-* h^>7x -6- [4- (*?-)VX)V-fc-)V) 7 x n ;H-1H--T 5 ^V[4, 5- 
25 b]tfU^> 

HPLC (220 nm) £fc^ 88 % (GH^IS 2. 74 ft) 
MS (APCI+, m/e) 380 (M+l) 

mm 52 
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2- (4-* h^'>7x-;W-6-[4-(>^x;i/^n;i/)7xn;i/]-lH-'r $:?V[4, 5- 
b] tf >J >?> . 

HPLC (220 nm) $&£ 100 X (&&B^2.63#) 
MS (APCH, m/e) 380 (M+l) 
5 «0O 53 

2- (i , 3-^ > y-7*-* y -;i/-5--r M -6- [4- U ^;u;ui/*-;W 7 x - ;H -m--r 

5 ^7 [4, 5-b] h! U > 

HPLC (220 nm) ijffig 93 % (ft&l$M 2. 62 #) 

MS (APCH, m/e) 394 (M+l) 

10 mmm 54 

2- (3-7 P P 7x"JW -6- [4- (* ^;PX;1/t}n- ;W 7x-JW -lH-f 5 ^7 [4, 5-b] 

HPLC (220 nm) MS 90 % (&fifM 3. 03 #) 
MS (APCH, m/e) 384 (M+l) 
15 ftjfiffl 55 

6- [4- (^f JW^* - 7 i-JW -2- [4- ( b U TJl^D ^ b^is) 7xn;i/]-lH- 
^5^/[4, 5-b]b°Uv> 

i 

HPLC (220 nm) MS 98 % («&« 3. 25 #) 
MS (APCH, m/e) 434 (M+l) 
20 56 

2- (4-;* h + > v;i/) -6- [4- (^ ^;|/x;1/tJn - ;i/) 7 x - ;W -M--f 5 ?V [4, 5- 

b] M U -7 > 

HPLC (220 nm) MS 99 X (fcmm 2. 57 #) 
MS (APCH, m/e) 394 (M+l) 
25 m&M 57 

2- (2- v7 p ^ >^;ux^;i/) -6- [4- (* 3MP7;i^n;i/) 7 x -ih— r 5 7V 

[4,5-b]lf Uv> 

HPLC (220 nm) MS 94 X («&« 2. 80 #) 
MS (APCH, m/e) 370 (M+l) 
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mmm 58 

6- (2-y)V* u 7 x n;w -2- [ (7i-j^t) > 3\>W -ih— r 5 7V [4, 5-b] tf U v 

> 

HPLC (220 nm) MS 99 X 3. 04 #) 

5 MS (APCI+, m/e) 336 (M+l) 

59 

6- (2-7 ;m- □ 7 -2- (2-7 x-;ux^;w -m— r a yy u, 5-b] tf < j 5; > 

HPLC (220 nm) 99 X (&J$B#W 2. 91 #) 
MS (APCI+, m/e) 318 (M+l) 
10 HSS#|60 

2-^ >^;i/-6- (2-7;i/^- p 7 x - ;w -ih— r 5 TV [4, 5-b] tf U V y 

HPLC (220 nm) tfift 99 X (&jf TO 2. 81 #) 

MS (APCI+, m/e) 304 (M+l) 

SHBW61 

15 6-(2-7M07x-JW-2-(3-/ h3rv^>-7;i/)-lH-< 5 ^/[4, 5-b] tf 'J *J> 
HPLC (220 nm) MS 99 X (ft&ftM 2. 90 &) 
MS (APCI+, m/e) 334 (M+l) 
62 

2- (2, 5-7* h ^OV)V) -6- (2-7;^ O 7 x ~ )V) -1H--T 5 TV [4, 5-b] U 
20 y> 

HPLC (220 nm) iffig 96 X (GUtTO 2. 93 #) 
MS (APCI+, m/e) 364 (M+l) 
63 

2- (3, 4-7* h * y^y-JM -6- (2- 7MD7 x-iW -1H-- f* 5 TV [4, 5-b] tf U 
25 -7> 

HPLC (220 nm) MS 89 X (.Qffimffi 2. 76 #) 
MS (APCI+, m/e) 364 (M+l) 
64 

2- (4-7 □ p ^ yv)V) -6- (2-7;^ p 7 x - ;» -iH— f $ TV [4, 5-b] tf u v y 



•J 
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HPLC (220 nm) MS 99 X (ft&ftM 3. 11 #) 
MS (APCI+, m/e) 338 (M+l) 

mmm 65 

6- (2- 7 JP:fr D 7 x -2- [(E) -2-7 x rjl/Xf-JW -1H--T 5 [4, 5-b] tf U 
5 V> 

HPLC (220 nm) MS 98 X 3. 06 #) 

MS (APCI+, m/e) 316 (M+l) 
"J 66 

6- (2-7MD7 x - ;W -2- (3-7 x / *yyx.-)l) -lH-< 5 ^V[4, 5-b] tf U 5? 
10 7 

HPLC (220 nm) MS 87 X (ft$l$M 3. 62 #) 
MS (APCI+, m/e) 382 (M+l) 
67 

2- (4-^> W ;i/7x -;V)-6- (2-y)V* P 7 x-Jl/) -1H-- f 5 ^7 [4, 5-b] tf U 5> 

15 y 

HPLC (220 nm) MS 98 % (&JtB#P B 1 3. 54 #) 
MS (APCI+, m/e) 394 (M+l) 

mmm 68 

2-(7x/ ^~>^5 L ;V)-6-7x-;P-lH-f 5^V[4, 5-b] tf U i?> 
20 HPLC (220 nm) MS 97 X ({fcJtBtPal 2. 98 #) 
MS (APCI+, m/e) 302 (M+l) 
llfj 69 

6-7xn;U-2-[(7x-;P^)^^;W-lH--r 5^V[4, 5-b] tf U '77 
HPLC (220 nm) MS 99 % (ftftttM 2. 95 #) 
25 MS (APCI+, m/e) 318 (M+l) 

■ 

H»J 70 

6-7x-;i/-2-(2-7x-;i/X^;V)-lH-r 5 5-b] tf U '77 

HPLC (220 nm) MS 97 % (ftttttM 2. 88 #) 
MS (APCI+, m/e) 300 (M+l) 
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Mm 71 

2-^>v ? ;i/-6-7x-;P-lH--f 5^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 99 X (ftftftM 2. 76 #) 
MS (APCI+, m/e) 286 (M+l) 

5 

2- (3-* h^r->^>v;i/)-6-7xn;i/-lH--1' 5^l/[4, 5-b] tT U 5» 
HPLC (220 nm) MS 99 X (TOItPel 2. 84 #) 
MS (APCI+, m/e) 316 (M+l) 

» ♦ 

10 2-(2, 5-5?* h^v^>> J ;i/)-6-7x^;WlH-r 5^l/[4, 5-b] tf U 7> 
HPLC (220 nm) ftft 99 % (#&l$|ffl 2. 88 #) 
MS (APCI+, m/e) 346 (M+l) 
H»J 74 

2- (3, 4-^ )V)-*-7 x-;l/-lH— f 5 ^VC4, 5-b] tf U 5» 

15 HPLC (220 nm) MS 92 X (#&P#Fi8 2. 68 20 

* 

MS (APCI+, m/e) 346 (M+l) 
75 

2-(4-^DP^>v;i/)-6-yx-;i/-lH--f 5^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 % (&f#Rf ffl 3. 02 #0 
20 MS (APCI+, m/e) 320 (M+l) 

mmm 76 

6-7 x-;1/-2-[(B)-2-7x-;1/Xt--;W-1H-T 5^1/ [4, 5-b] t! U v> 
HPLC (220 nm) MS 99 % (ffiifPf R3 2. 97 #) 
MS (APCI+, m/e) 298 (M+l) 
25 77 

2-(3-7x/^y7i-)W-6-7x "jU-lIW 5 ^/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 94 % (^B#^3.48^) 
MS (APCI+, m/e) 364 (M+l) 

mmm n 
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2- (4-^ y v*-r )v 7 x w -6-7 x 1 H-r 5 w [4, 5-w tr y v > 

HPLC (220 nm) MS 100 X (ftftftflQ 3. 38 &) 
MS (APCI+, m/e) 376 (M+l) 
£Jfi0!l 79 

5 6-(l-^>l/77>-2--r;W-2-(4-7;i/^-n^>^;W-lH--l'$^/[4, 5-b] t°>>7 

HPLC (220 nm) MS 100 X (Uftmm 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 
III 80 

10 6- (1-^ >V 7 y >-2--f )V) -2- (3-^DD^> -lH-f ^ ^/ [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 100 % (^M 3. 44 #) 
MS (APCI+, m/e) 360 (M+l) 

m si 

6- (1-^ >7* 7 7 >-2--f )V) -2- (2-£ D P ^ yVM -1H-- T 5 y V [4, 5-b] k° U V > 
15 HPLC (220 nm) MS 100 % U&itRf 3. 31 #) 
MS (APCI+, m/e) 360 (M+l) 

m 82 

6-(l-^>V7^>-2-l';i/)-2-(2,4-^7;|/^-a^>> ? )l/)-lH-r 5^V[4, 5-b] tf 

20 HPLC (220 nm) MS 100 % (#^M 3. 30 #) 
MS (APCI+, m/e) 362 (M+l) 
83 

6- (i > y 7 ? >-2--r ; w -2- (3, 4-^dd^> -ih--t 5 [4, 5-w t? u 

25 HPLC (220 nm) MS 99 % (ft$l$m 3. 66 #) 
MS (APCI+, m/e) 394 (M+l) 
H«J 84 

6- ( i-^ > y* 7 ^ >-2--f ;i/) -2- [4- ( h y 7 a ^ ^ > s;;w -ih— r 5 ^7 

[4, 5-b]b?>J-7> 
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HPLC (220 nm) MS 100 X (ftttttm 3. 58 ft) 
MS (APCI+, m/e) 394 (M+l) 

mmrn 85 

6-(l-^>V7 7 >-2-f )V) -2- [4- ( h U □ * h * vO 'OSWHHH' 5 ^ 

5 7[4,5-b]tfU> ? > 

HPLC (220 nm) MS 100 X (GUfPf frl 3. 74 #) 
MS (APCI+, m/e) 410 (M+l) 
86 

6- (1 -K 77* 7 7 >-2--f ;W -2- (4-~ h □ ^ > 5W) -1H-- T 5 [4, 5-b] tf U 5? > 
10 HPLC (220 nm) MS 98 X 3. 47 ^) 

MS (APCI+, m/e) 371 (M+l) 

mmm 87 

6- (1-^ 77 7 7 7-2— f ;W -2- (4-^ -1H— T 5. [4, 5-b] tf 'J v > 
HPLC (220 nm) MS 100 X (&*£l$W3.42:fr) 
15 MS (APC1+, m/e) 340 (M+l) 

88 

6- (1 -1 7 7 7 7 7-2— f ; W -2- [ (1 , 1 ' - tf 7 x - )V) -4— T )V^)V\-\ H-T 5 ^ 7 
[4, 5-b]t? '>7> 

HPLC (220 nm) MS 100 X (^JtRtFef] 3. 79 jfr) 
20 MS (APCI+, m/e) 402 (M+l) 

89 

6- (1-^7 77^ >-2~f ;i/)-2-(2-±7^;U^?;W-lH-r 5 ^7 [4, 5-b] tf U 
HPLC (220 nm) MS 100 X (ffiif ^ 3. 62 #) 
MS (APCI+, m/e) 376 (M+l) 

25 mmm 90 

2- (1 , 3-^>y^^-+ v-;u-5--r ;m -6- (1-^7 7*7 7 >-t-^ )V) -ih-< 5 

^7* [4, 5-b] tf U v7 

HPLC (220 nm) MS 100 X (^itM 3. 29 #) 
MS (APCI+, m/e) 370 (M+l) 
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nmm 91 

6-(l-^>y7 7 >-2-f;W-2-(3, 4, 5- h U ;* ^>V)V)-m-^ 5^^/ [4, 5- 

HPLC (220 nm) 99 X («&Bf W 3. 25 #) 
5 MS (APCH, m/e) 416 (M+l) 

mmm 92 

6- (1-^ > 7* 7 7 >-2--f )V) -2- (2-^X - -1H-- T 5 7"V [4, 5-b] tf U 5? > 
HPLC (220 nm) ^100 35 (#^B$F^ 3. 27 #) 
MS (APCH, m/e) 332 (M+l) 
10 MMM 93 

6- (i-^> 7* 7 7 >-2-r ;w -2- [ a-* ^;wm-f > f-;W3--t ^ -iH 

■ 

5 37V [4, 5-b]fcfU>>> 

HPLC (220 nm) ffig 98 X (&*f &#W 3. 44 #) 

MS (APCH, m/e) 379 (M+l) 

1 5 mum 94 

6- (i-^< >y 7 7 >-2--r m -2- [ (4-7 n d 7 x y + ~» * -ih 5 *v [4, 5- 

* 

HPLC (220 nm) M^lOO X (£&f W 3. 90 #) 
MS (APCH, m/e) 376 (M+l) 
20 H»95 

6- (1 > 7*7 7 >-2--f ;W -2- [4- * > -1H--T 5 7V [4,.5-b] tf 

Uv> 

HPLC (220 nm) ffig 100 X (4fcj#B#|ffl 3. 49 #) 

■ 

MS (APCH, m/e) 372 (M+l) 

i 

25 96 

6-(l-^>y*7 7>-2-<;U)-2-[2-(3,4-v* b^v-^xX^X^W-lH-f 5^ 
V[4,5-b]bf 'J v> 

HPLC (220 nm) ffift 100 % (ftftRIW 3. 19 &) 
MS (APCH, m/e) 400 (M+l) 



WO 03/045929 



PCT/JP02/12264 



95 



MM 97 

6-^Dt-2-(3,4-v^ h+v^>^;W-lH--r$^V[4,5-b] tf US?> (##^J 
23©te£«W (140 mg) , 2-(hU7^;l/X^-;|/)7^> (185 mg) , ^nb 
h'7.(hU7x-;^X7-Y »A°7^^A(II) (14 mg) , N, N-y/f j^M7 
5 5h* (4 ml) M^^T^^M?^ 80 'CT? 24 BtMjfcMlffcSk 

9li^-rb7kHo7 7> (3:1, v/v) TfflfcHbfc. til§7jcfe ffii 



25 



(Mgso 4 ) 2§M£~>u#y;i^A^D^^:7^-£ 

ttU ftiX^-^nD*M (1 : 1, v/v) T»ajr*H#£»EE»*ibTft 

5ti*jgasaiiRbT, 2-(3,4-v^ h+^>^;w-6-(2-7u;w-iH-r5^v 

10 [4,5-b]tfUv> (55 mg, 41 X) 

'H NMR (CDC 1 3 ) 6 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 

1-3.4, 1.8 Hz), 6.69 (1H, d, 1-3.4 Hz), 7.54 (1H, d, 1-1.8 Hz), 

8.24 (1H, s), 8.36 (1H, s) ppm 

IR (KBr) v 2928, 1516, 1263, 1236 cm"' 
15 HPLC (220 nm) 100 % 0£j#W2.66#) 

MS (APCI+, m/e) 336 (M+l) 

m^mntLxm^m 2-42 oit^mt^mo h u ^)ixxit^m^m±m 

IRU 97 (D^CTCTOTOlliSM 98-145 (Z)^%^^L,fco 



20 l^ilbfc. 



II 98 

6- (2- 7 U^)-2-'(2-^ h^->7x-;W-lH--r 5^/[4, 5-b] k°'J >>> 
HPLC (220 nm) m.& 99 % (§jfi|P H 1 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 

y 99 



6- (2- 7 U ;W -2- (3-^ h+y7x =. ; W -1H--Y ^ [4, 5-b] tf 1 J 
HPLC (220 nm) M« 100 !C (Wfl 2. 83 ^) 
MS (APCH, m/e) 292 (M+l) 
l»J 1 00 
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6- (2-7 U )\>) -I- (4-* h * i/ 7 x - ; W -1 H--T 5 ^ V [4, 5-b] tf U 5? > 
HPLC (220 nm) US. 100 X (UWmm 2. 70 #) 

* 

MS (APCI+, m/e) 292 (M+l) 
101 

5 2- (1 , 3-^ >7 v^^y-;P-5-f ;W -6- (2-7 U ;U)-lH—r 5 [4, 5-b] tf U v> 
HPLC (220 nm) 99 X (&&B#f?g 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 
102 

2- (3-^DD 7x-JW -6- (2-7 U ;W -IH-f 5 [4, 5-b] tf U 5? > 
10 HPLC (220 nm) 100 % (Qmmffl 3. 16 #) 
MS (APCI+, m/e) 296 (M+l) 
*J 103 

6- (2-7 U ;i/)-2-[4-( h U 7)V*U* h^Fv) 7x-;W-lH-^f $ ^7 [4, 5-b] tf U 

>>> 

15 HPLC (220 nm) MS 100 % (m&ftffl 3. 37 #) 

e 

MS (APCI+, m/e) 346 (M+l) 
104 

6-(2-7 U;W-2-(5-^^-2-^X-;W-lH--f 5^V[4, 5-b] fc°U -77 
HPLC (220 nm) 100 X («J#P#^ 2. 76 5+) 
20 MS (APCI+, m/e) 282 (M+l) 

«J 105 

6- (2-7 U;W-2-(4-^ h^7^>7;W-lH---f 5 7V[4, 5-b] tf U 77 
HPLC (220 nm) MS. 98 X (&&TO 2. 68 #) 
MS (APCI+, m/e) 306 (M+l) 
25 HJfiM 106 

6- (2- 7 U ; W -2-(7i;^y^ 3S>W -lH-f 5 TV [4, 5-b] tf U -7 7 
HPLC (220 nm) « 100 % (fig&WMW 2. 91 
MS (APCI+, m/e) 292 (M+l) 
1 07 
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2-(2->7 D^s>5 1 ;i/X5 1 ;i/)-6-(2-7 U;U)-1H--T 5 ^7 [4. 5-b] h!U 
HPLC (220 nm) MS 100 X 2.91 #0 

MS (APCI+, m/e) 282 (M+l) 
H» 108 

5 6- (2-7 U )V) -2- [ (7 ;* -1H— f 5 ^7 [4, 5-b] tf U v>> 

HPLC (220 nm) MS 95 X («*#f£fP B 1 3. 61 #) 
MS (APCI+, m/e) 308 (M+l) 
«M 109 

6- (2-7 U ;W -2- (2-7 i-JH?JW -1H--Y 5 TV [4, 5-b] tf U 3? > 
10 HPLC (220 nm) MS 92 X (fii#l$|BI 2.74 00 
MS (APCI+, m/e) 290 (M+l) 
MMM 1 1 0 

2-^>^;l/-6-(2-7U;W-lH--T 5^*7 [4, 5-b] tf U V> 
HPLC (220 nm) MS 100 X (fia$P#IW 2. 61 £0 
15 MS (APC1+, m/e) 276 (M+l) 

1 1 1 

6-(2-7u;w-2-(3-p< h^sovM-m-' ray7[4, 5-b] tru5» 

HPLC (220 nm) MS 98 X Ofcj#R#Ha 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 
20 MM 1 1 2 

2- (2, 5- v ;* h * > 5W) -6- (2- 7 'J ; W -1H-- f 5 W [4, 5-b] tf U =J 7 
HPLC (220 nm) MS 83 X (fiU$B#ra 2. 74 0) 
MS (APCI+, m/e) 336 (M+l) 
MM 113 

25 2 - (4- 7 D D K y -J) V) -6- (2- 7 U ; W - 1 H-< 5 7*7 [4, 5-b] tT U v > 
HPLC (220 nm) MS 100 X (&& B#P£ 2. 93 #0 
MS (APCI+, m/e) 310 (M+l) 



d ii4 

6- (2- 7 U ; V) -2- [ (E) -2- 7 x -JUr^iW -1H— f 5 ^ 7 [4, 5-b] tf U > 
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HPLC (220 nm) $.& 96 X (^B#^2.89^) 
MS (APCI+, m/e) 288 (M+l) 

6- (2-7 U -2- (3-7 x 7 *~77 x ~)V) -1H-- T 5 7V [4, 5-b] tf U 77 
5 HPLC (220 nm) 85 X O^R^ 3. 49 #) 
MS (APCI+, m/e) 354 (M+l) 

* 

2- (4-^ 7 y-f ;i/7 x-JW -6- (2-7 U ;W -1H— T 5 ^7* [4, 5-b] k° U 7 7 
HPLC (220 nm) $,& 90 X (ftttftlH) 3. 39 #) 
10 MS (APCH, m/e) 366 (M+l) 
MMffl 1 1 7 

2-(7xy+->^^;W-6-(2-5 1 X-;W-lH-'1' 5^/[4, 5-b] fcfU -77 
HPLC (220 nm) i&gg 99 X 3. 05 #) 

MS (APCH, m/e) 308 (M+l) 



15 HJ6M118 

2-[(7i-;w) ^^]-6-(2-^x-;w-m-< s^/tt, 5-b] try -77 

HPLC (220 nm) $ifcg 95 % (fiy$B#Ra 2. 99 #) 
MS (APCI+, m/e) 324 (M+l) 



20 2-(2-7xX;i/X9 i ;W-6-(2-5 1 Xx;l/)-lH-<$^V[4, 5-b] fcf U ~77 
HPLC (220 nm) 94 X (ftftftRQ 2. 84 #) 
MS (APCI+, m/e) 306 (M+l) 

mmm 120 

2-^ 7 vW-6- (2-^XXJU) -1H-- f 5 M [4, 5-b] tf U V 7 
25 HPLC (220 nm) 99 % (Vk&ftlR 2. 73 #) 
MS (APCI+, m/e) 292 (M+l) 
121 

2- (2, 5-7* h*$^>i?JU)-6-(2-3 t Xx;i/)-lH->f 5 TV [4, 5-b] t7J -77 
HPLC (220 nm) fc&g 97 X (ft$l$R) 2. 84 #) 



ttffll 119 
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MS (APCI+, m/e) 352 (M+l) 

mmm 122 

2- (3, 4- i?* Y^OV)V) -6- (2.-?X-;i/) -1BH" 5 [4, 5-b] If U v > 
HPLC (220 nm) 88 % mwmm 2. 66 #) 
5 MS (APCI+, m/e) 352 (M+l) 

* 

mnw 123 

2- (4-7 PP^>^;W-6-(2-^Xn;i/)-lH-f 5^/[4, 5-b] bf U 5>> 
HPLC (220 nm) 98 X (#&B#Pe1 3. 04 #) 
MS (APCI+, m/e) 326 (M+l) 
10 124 

2-(3-7i/^>7i x;i/) -6- (2-5P XX J 0 -1 H-< 5 :?V [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 95 it! (&&M 3. 62 #) 
MS (APCI+, m/e) 370 (M+l) 
SJ 125 

15 2-(3-^ b^V^>^;i/)-6-(2-^XX;W-lH--f 5^V[4, 5-b] fcf U 9 J> 
HPLC (220 nm) MS 98 X 2. 82 #) 

MS (APCI+, m/e) 322 (M+l) 
126 

2- [(E) -2- 7 x x ;vx^x; W -6- (2-^xx;i/) -1 H-f 5 TV [4, 5-b] tf u V > 

20 HPLC (220 nm) MS 98 56 3. 00 #) 

MS (APCI+, m/e) 304 (M+l) 
MUM 1 27 . 

2-(4-^>^;U7xx;w-6-(2-^xx;W-iH-< 5 7V[4, 5-b] If U i?> 

HPLC (220 nm) MS 92 % (&&P#H 3. 52 #) 
25 MS (APCI+, m/e) 382 (M+l) 

128 

2-(4-7;i/^D^>^;i/)-6-(2-7 U;W-lH--f 5 7V [4, 5-b] tf U 5» 
HPLC (220 nm) ^ 83 X (lft#5N$l«J 2. 82 #) 
MS (APCI+, m/e) 294 (M+l) 



•I 
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HSS0O129 

2- (3-? □ D ^ y*J)V) -6- (2-7 U ;W -1H-T 5 [4, 5-b] tf U v > 
HPLC (220 nm) « 100 51! (&&R#|?a 2. 99 #) 
MS (APCI+, m/e) 310 (M+l) 
5 1 30 

2-(2, 4-v7;U^n^>^Jl/)-6-(2-7 U;W-lH--f 5^V[4, 5-b] tf U V> 
HPLC (220 nm) « 84 X (&&I$ra 2. 85 #) 
MS (APCIt, m/e) 312 (M+l) 

10 2-(3,4-^^DD^>^)-6-(2-7 U ;W-lH-f 5 ^V[4, 5-b] tf U 
HPLC (220 nm) 100 X (&&P#ra 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 
1 32 

6- (2-7 U )V) -2- [4- ( h U 7)VOrU * * > 5W] -lH— r 5 ^ V* [4, 5-b] tf U v> 
15 > 

HPLC (220 nm) 100 X (fiy$P#|8! 3. 20 #) 
MS (APCI+, m/e) 344 (M+l) 
. MfflM 1 33 

6- (2-7 U )V) -2- [4-(hU7MP^h+ -» ^ > 5?;W -1H--T 5 [4, 5-b] tf U 

20 vy 

HPLC (220 nm) fcfcg 100 X (#f#B#R 3. 24 #) 
MS (APCI+, m/e) 360 (M+l) 
HJSfd 1 34 

6- (2-7 U ;W -2- (4-n h D ^ >i?)V) -1H--T 5 [4, 5-b] hfU 
25 HPLC (220 nm) Mfi 97 X (£Mf Bfffl 2. 89 #) 
MS (APCI+, m/e) 321 (M+l) 
»0iJ 135 

6-(2-7 , j;i/)-2-(4-^^;u^>> ? ;i/)-iH-^^^7[4, 5-b] tf u vy 

HPLC (220 nm) fflg 84 X (&*#« 2.91 #) 
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MS (APCI+, m/e) 290 (M+l) 
MmW 136 

6-(2-7 u;i/)-2-(2-^7^;i/^^;w-iH--r 5yy[4, 5-b] tfu v> 

HPLC (220 nm) £»fc^ 100 % (&&mm 3. 15 ft) 
5 MS (APC.I+, m/e) 326 (M+l) 
MM 137 

2- (1 , 3-^>yy^y -;i/-5~f )V -6- (2- 7 »J ;P) -lH-< 5 7 % / [4, 5-b] tf 
'Jy> 

HPLC (220 nm) 86 % (ft&l$m 2. 75 #) 
10 MS (APCH, m/e) 320 (M+l) 
MM 138 

6- (2-7 U;W-2-(3, 4, 5- h U p< h*^>^JlO-lH-^ 5 *V[4, 5-b] tf U >>> 
HPLC (220 nm) Jfi^f 98 8! (ftftftM 2. 66 #) 
MS (APCH, m/e) 366 (M+l) 
15 til 139 



6- (2-7 u ; w -2- (2-^x - ;m -ih— f 5 ^/ [4, 5-b] t? U 5? > 

HPLC (220 nm) « 100 % (^M 2. 54 #) 
MS (APCH, m/e) 282 (M+l) 

MmM 140 

20 6-(2-7 'j;w-2-[(i-^^;p-iH--r > k-jmh^WpWW-ih-i' 5^/[4, 5-b] 

HPLC (220 nm) 100 X (ffi&IM 2. 93 #) 

MS (APCH, m/e) 329 (M+l) 

HJSM141 

25 2- [ (4-7 □ D 7 x J * 5/) * -6- (2- 7 U ; W -1H--T 5 ^ [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 99 % (ftftftM 3. 19 #) 
MS (APCH, m/e) 326 (M+l) 
;MM 142 



•I 

r 
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2- [2- (3 , 4- v / h + v 7 x - ; W X^; W -6- (2- 7 U ;W -1 H-f 5 ^ V [4 , 5-b] tf U 

*» 

HPLC (220 nm) gfcg 98 % ({R$I$N 2. 65 ft) 
MS (APCI+, m/e) 350 01+ 1) 
5 MM 143 

* 

6- (2-7 U )V)-2-[i-(^)V^)^y^M-m~i 3 [4, 5-b] tf U S» 
HPLC (220 nm) 100 X (^StF^ 2. 93 #) 
MS (APCI+, m/e) 322 01+1) 
MM 144 

1 0 2- (2-£ D n«*>$?;W -6- (2-7 U ;W -lH-f 5 ^ 7* [4, 5-b] tf U 5? > 
HPLC (220 nm) $&&100 % (&®P#li?I 2. 85 #) 
MS (APCI+, m/e) 310 (M+l) 
MM 145 

■ 

2-[(l, T -t'7ir;W -4-f )V^M -6- (2-7 U ;W -1H-- T 5 ^V* [4, 5-b] tf U ^7 
15 > 

HPLC (220 nm) mS. 94 X (&&P#Hfl 3. 34 ft) 
MS (APCI+, m/e) 352 (M+l) 
MM 146 

2-(3-* h^v7x-;i/)-6-7xX;WH--f^^V[4 > 5-b]lf U v> (MM 1 
20 <Dfc&®) (50 mg) , 2-tert-7^;K 5 / -2-^If;i/75 / -l, 3-^^f;M 
Ko-l,3,2-v71f*7*U>1fJli (PS-BEMP, 2.2mmol/g) (113 mg), N, N- 
5?^^;i/*;WA7S H (2 ml) ©»£toftMT30#IWS»bfcft, 

> (28 mg) sipjt, ifi-c^i: i mrmmmvTco iiasLfct, 

£8^, ffttx^jWTfftlifflLfc. WttlJB£*ife* %ft (MgS0 4 ) «£MJEW 

#;PA-'vHf-> (1:1:4-1:1:0, v/v) T?$ffiT5M#£«JE*l&bT*§e> 
nm&IfbT, 2-(3-* h+v7xX;W-l-^^;i/-6-7xXJU-lH-T5^ 
l/C4,5-b]lfU> > > (22 mg, 41 X) ^ILf: 2j«^©fttt#:©«^ 
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'HNMR (CDCI3) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7. 05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz), 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
.1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) MS 100 % ({£& Ptl^ 2. 87 #) 
MS (APCI+, m/e) 316 (M+l) 

mm 146 (D^mizmuT&,T(Dmmm 147-153 (d^^^ltc (tcfiv, k 

10 HJg^J 147 

* 

l-(2-^ h^i/X^Jl/)-2-(3-^ h^^7x-;i/)-6-7xn;i/-lH--r$^V*[4, 5-b] 

HPLC (220 nm) m& 86 % (&&M 3. 06 #) 
MS (APCI+, m/e) 360 (M+l) 

15 mmm m 

1- ii/17 DA^yJM -2- (3-^ h * y7i-jW -6-7 x ~ ;MH-f $ W 
[4, 5-b]tfUv> 

HPLC (220 nm) £tfcfi 97 $ (^TO 3. 70 #) 
MS (APCI+, m/e) 398 (M+l) 
20 H^^ij 1 49 

2- (3-p< h * -> 7 x - )V) -6- 7 x (2-7 i-JUfJW -1H--Y 5 *V [4, 5-b] 

HPLC (220 nm) « 98 % <ftftl$|g 3. 50 
MS (APCI+, m/e) 406 (M+l) 
25 ^$#1150 

2-(3-^ h^'>7x-;i/)-l-(3-7x7+^7 0 Dlf;i,)-6-7x-;i/-lH-1'$^^ 
[4,5-b]fc?U>?> 

HPLC (220 nm) ^99 % (#jfl^3.50#) 
MS (APCI+, m/e) 436 (M+l) 
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llfij 151 

N- [3- [2- (3-* h *r *s 7 x X JV) -6- 7 x X ;I/-1HH" 5 W [4, 5-b] k° U V >-l-f 

HPLC (220 nm) MS 99 85 (fi8W&M 3. 31 ft) 
5 MS (APCI+, m/e) 489 (M+l) 

152 

l-X'>;W2-(3-^ b*v7xX;»-6-7xx;MH-< 5^7[4, 5-b] tf U v> 
HPLC (220 nm) 99 X (fitftttlHI 4. 32 &) 
MS (APCI+, m/e) 442 (M+l) 
10 UMM 153 

l^2-[[2-(3-* h^->7xn;i/)-6-7x-;P-lH-T5^/[4,5-b]tfU^>-l- 

HPLC (220 nm) ijSfcS 97 5K (#j#B#K 3. 36 ft) 
MS (APCI+, m/e) 450 (M+l) 
15 HM^J154 

2- (3-* h^77xx;i/)-6-7xx;u-iH-^5^V[4,5-b]tf U^> («M l 

<Di\&W) (250 mg) , 2-tert-:/^;K5y-2-5>X3SH'75/-l,3-$?*3^ 

Fn-l,3,2-5?71f*X*U>#JI& (PS-BEMP, 2.2mmol/g) (566 mg), 
N,N-^^WJI/A75H (10 ml) ©fi^«*SfiT30^Mifflibfca, 7*o 
20 tBWfctert-^;!/ (194 mg) fcjlD*, ifiT$&l:i^fiIbfc, 

(MgS0 4 ) II^iEfS, MS'>'J*^7A^n7h^77>f-II 
tfU «X^-^1t> (1 : 2-1 : 1 : 1.5, v/v) Ti^tBf 3®#£MJEiI 
ttl/T, [2- (3-* h+">7xX;W-6-7xXJl/-lH--f 5^/[4,5-b]b?U^>-l- 

[2-(3-* h^rv'7xx;W-6-7xx;i/-lH--r5^V*[4, 5-b] tf U v>-l-f jWW 
tt tert-7^;U (209 mg) \Z 4 N (ft&x^i&jfc) (8.0 ml) *jn*, 

MT5l*IBI^#jg-tfTlin*4M»Lfc. SJSfiff**7KK:aff, iMx^Tft 
tBbfeo W«JB**ifo ft« (MgS0 4 ) ^ «£MJEg£U i&ll&MLT, 
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r 

[2- (3-* h+'>7ir^)-6-7xrjHH5^/[4, 5-b] tf U v>-l-<;i/HM 
(129 ng, 43 X) 

'HNMR (DMSO-d 6 ) 5 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 

7.55 (4H, m), 7.79-7.92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 

IR (KBr) v 3368, 1634, 1478, 1362 cm"' 

HPLC (220 nm) 100 % (&*# » 2. 73 #) 

MS (APCI+, m/e) 360 01+ 1) 

&HS0S155 

[2-(3-^ h+^7xx;|/)-6-7xXJl/-lH-^5^7*[4, 5-b] tf U ^>-l— (MB 
ft Gftttffll 154 (Dik&m) (100 ig) , ^U^> tert-^;Hfitttt (56 mg) , 

i-x5 L ;u-3-(3-^5 1 ;i/T5yynif;w*;i/^>?-r5 h*&ft& (wsc-hcd (so 

mg) , 1-t KD^$/^>yhU77— ;P (HOBt) (56 mg) , N, N-y-f-V y°U\d)V 
X^;i^75> (108 mg) , N,N-y7fJ^M75 H (5 ml) ©fi^ftSSfiTf 
3BIKI;&>#iBiffc. S«ffl-&W€*fc:ffi€f, #ftx9^UT*fi£HL&. ^TM^tK 

nm (Mgso 4 ) »jaE*«ES*b, gi^itiT, [itt-a-^h^y 

xx;i/)-6-7xx;i/-iH-f 5^V[4, 5-b] tfU $»-M;M 7ttM7S. /] _» 

fttert-7*9S>I/ (78 mg, 60 X) 

'HNMR (CDC 1 3 ) <5 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5. 0 Hz), 

5.38 (2H, s), 7. 00-7.05 (1H, m), 7. 36-7. 58 (6H, m), 7.95 (1H, d, J = 1.6 

Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 

IR (KBr) v 2980, 1748, 1667, 1292 cnf 1 

HPLC (220 nm) MS 100 % (##I5|HJ 3. 24 #) 

MS (APCI+, m/e) 473 (M+l) 

HJSM156 

» 

[ [ [2- (3-* h+y7irjW -6-7 xX^-lH— T 5 W [4, 5-b] tf >-W M 

n mm tert-T*^ mmm 155 <D<t&m) (50 mg) i:4Nt 

(Wx^;U^) (10.0 ml) &toX, MT5B#r^MifTjD7K^ 

Ufeo HCT-g-#)^7jc^a^\ Kftx^TJifiiLfc. #JilJI 

(MgS0 4 ) M^MMiU igU^MLT, [[[2-(3-* h+y7xrjW- 
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6-7xn;WlH--f S^l/[4,5-b] \dVi»-l-4M7± ! ?M7$;'\ WM (19 mg, 
42 3!) 

'H NMR (DMSO-dj) <5 3.87 (3H, s), 3.91 (2H, d, J = 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, id), 7.39-7.59 (4H, m), 7. 79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5. 6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cm" 1 
. HPLC (220 nm) m& 93 % (ftftftlH 2. 59 #) 
MS (APCI+, m/e) 417 (M+l) 
Mf!ll57 

10 BK6 2-[[2-(3-^ h+y7x-Jl/)-6-7x-JV-lH-f 5 [4, 5-b] k° U v >- 

\-^)V\^)V\y^-)v mmmm(D^m) (177 mg) &fh7tFD77 

>-*$>J-)l (1 : 1, v/v, 20 ml) fcjgffU 2 NTKm^bU^AM (6.8 

mi) £}inx.fc„ ili?i.5»fiM, S^^^Kica^ mtx? 

^-fh7tHD77> (3:1, v/v) T&fflLfc. WM^tK^ ttft 
15 (MgS0 4 ) «FffltS:»JEES*b, *S»*iMtbT, 2-[[2-(3-* h^y7i- 

;i/)-6-7 x -;i/-iH--f 5 [4, 5-b] tr U s»-M ;M 7 x y -;u d 33 

mg, 83*) Th7tFn77>-tiX5 1 MOBiI. 
'H NMR (DMS0-d 6 ) 6 3.88 (3H, s), 5.89 (2H, s), 6.79-6.92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7. 80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

* 

IR (KBr) v 3063, 1468, 1404, 1238 cm' 1 
HPLC (220 nm) 100 3! (fitfflW 3. 30 #) 
MS (ESI+, m/e) 408 (M+l) 

25 mmm iss 

2- [ [2- (3-^h+y7i -6- 7 x ~ ;WlH-f 5 W [4, 5-b] bf U v >-W 

;w/^ji/]7i/-^ mmm wo^m) (41 mg) , yD^Mi^ (is 

rag) , N,N-^3^;fc;W,7S. H (1 ml) (Dmmz&m.t! W 2* (19 mg) £JO;l> 
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m*7m, &m (Mgso 4 ) mm^mm^u m^mmvx, ra-cra-tt-j* 

h+">7xz < i|/) -6-7 x n;wiHH' 5 y [4, 5-b] M ij ^>-i-f ;w * ^JW 7 x 

/*5']IlflfcX3MP (37 mg, 74 X) £?#fco 
HPLC (220 nm) ®m 100 * (ft&ftffl 3. 59 #) 
MS (APCI+, m/e) 494 (M+l) 
mm 159 

[2-[[2-(3-^ h^>7i ~)V) -6- 7 x ~ J1/-1H-- f 5 £V [4, 5-b] tfU 5»-W 

;W^f;W7x/^>']iixf;i/ (IIM 1S8 (28 mg) §rK7t 

HD77>-X^/-;V (1 : 1, v/v, 3.6 ml) fcig#U 2 N fcfcfcU ^Ait 
ft (1.2 ml) SiP^Lfc. 2 RrWj&^IB-tffc^ E/fcg^t&SzRfcaSf, 2 N 

iftRSfllATpH 3 t-iill, S»I^-fh7kHD77> (3:1, v/v) T 
atHLfeo M/1^7j<^ (MgS0 4 ) Wl. II^WSL, ^l^bT, 

[2-CC2- (3-^ h^v7x-;W-6-7xn;i/-iH-r^^/[4, 5-b] tfus»-iH';W 

^fJW7x;^->]SS (15 mg, 55 X) 

■H NMR (DMSO-dj) 6 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7. 28-7. 55 (6H, m), 7.74-7.78 (2H, m), 7.96-8.03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cm" 1 

HPLC (220 nm) f£g 98 % (®j#IW3.27#) 

MS (APCI+, m/e) 466 (M+l) 

■ 

III 160 

158—159 ©7j&CTDT4-[2-[[2-(3-pt h+'>7x-^)-0-7x-jV-lH-f 5^ 
y[4, 5-b] eu •7>l--f;W^5 ; ;W7x/*'>]»K^l,fc. 
'H NMR (DMS0-d 6 ) <5 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, J = 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6.1 Hz), 5.96 (2H, s), 6.89-7. 07 (3H, 
m), 7.27-7.56 (6H, m), 7.75-7.79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm" 1 
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HPLC (220 nm) 95 % (U&mffl 3. 34 #) 
MS (APCH, m/e) 494 (M+l) 

2-(3-* h^x7x-;i/)-6-7xn;WlH--f $^V[4, 5-b] k°U v> 1 
5 ©ft^t!) (80 mg) , 2-tert-y?;K5y-2-vX^75y-l,3-v^5 1 ;i/-^ 

* 

jl/hFn-l^-vTI^T^U >SM& (PS-BEMP, 2. 2 imol/g) (181 mg), N, N- 
y^f JV*M75 H (3.2 ml) (DU^^WlT I Bf fWUMb/!:^ 4-7)1^:* 
n^>yJ^D'J K (46 mg) £in?L ^IT£<~>£ 15H#«SL£. W^ii 

10 7Da^^>ttlfpa#7K^ffib/ i co WM^ptfe 7^;i^-^-7i::SM 

)V-m-^ 5^/[4,5-b]I^Jy> (84 mg, 78 30 

* 

'H NMR (CDC1 3 ) 6 3. 96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J = 1.8 Hz), 8.09-8.18 (2H, m),'8.37 (1H, d, J = 
15 1.8 Hz) ppm 

HPLC (220 nm) MS. 100 % 0&*fM3.72#) 
MS (APCH, m/e) 410 (M+l) 

mm i6i (D^mizmcxuT^mmm 162-206 (D\t^m^^Lhtz 0 

20 HJg^J 162 

l-(2-7;i/^n^>^;i/)-2-(3-^ h^v7x-;l/)-6-7x^-lH--f s^V[4, 5- 

b]tfUy> 

HPLC (220 nm) MM 99 % (Uft9$ffl 3. 52 ft) 
MS (APCH, m/e) 410 (M+l) 
25 mm 1 63 

l-(3-7MD^>^JW-2-(3-^ h+-/7x - ;W -6- 7x~;M H-f 5 [4, 5- 

HPLC (220 nm) MS. 99 * 0593^ 3. 56 #) 
MS (APCH, m/e) 410 (M+l) 
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Mm 164 

l-(2,4-^7;i/^P^>^;i/)-2-(3-^ h^v7x-;i/)-6-7oi-;l/-lH-f 5>V 

[4,5-b]tfU yy 

HPLC (220 nm) MS 98 % (&&BtF*1 3. 59 #) 
5 MS (APCI+, m/e) 428 01+ 1) 
il 165 



1- (3, 5-v 7 o ^ y-j)V) -2- (3-^ h *^7 x - ;W -6-7 x-;]/-lH— r 5 *V 
[4,5-b]bfU^> 

HPLC (220 nm) MS 98 % (U%fm?$ 3. 62 
10 MS (APCI+, m/e) 428 (M+l) 

II 166 



l-(2,6-y7Mn^>yJ|/)-2-(3-^ h^^7x-;W-6-7x-;i/-lH— f 57V 

■ 

[4, 5-b] If U ^ > 

HPLC (220 nm) MS 99 % («j#R#ffl 3. 65 #) 
15 MS (APCI+, m/e) 428 (M+l) 
«M 1 67 

« 

1- (2-7 P P ^ >v;W -2- (3-/ h * ~>7x~jU) -6-7 x ~ ;1/-1H— f 5 7V [4, 5-b] 

tfU> ? > 

HPLC (220 nm) MS 96 % (UWmffl 3. 66 ft) 
20 MS (APCI+, m/e) 426 (M+l) 

168 

l-(3,4-v7PP^>v;0-2-(3-p< h^>-7x^;i/)-6-7x-;i/-lH— T 5 7V 
[4, 5-b] tf>>7> 

HPLC (220 nm) MS 99 % OgitPtP^ 4. 01 #) 
25 MS (APCI+, m/e) 460 (M+l) 

»J 169 

1 - (3-7*P ^ y v;i/) -2- (3-^ h 7 x - ;l/) -6- 7 x ~ ;I/-1H— T 5 y 1/ [4, 5-b] 
HPLC (220 nm) MS 97 % (£fUf M 3. 74 ft) 
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MS (APCI+, m/e) 470 01+ 1) 
170 

. 2-(3-^ h^>-7x-;i/)-6-7x-;i/-i-[2-(hU7;^D^^;W^>> J ;i/]-iH- 

-f 5^7* [4, 5-b] t!U^> 
5 HPLC (220 nm) jffig 97 X (ft&ftM 3. 71 #) 

* 

MS (APCI+, m/e) 460 (M+l) 

2- (3-^ h y x - -6-7 x - ;u-i- [3- (h>J7Mn^ ^ > v;W -ih- 

-f 5 *V [4, 5-b] t! U 5» 
10 HPLC (220 nm) 97 X (&& M 3. 75 #) 
MS (APCI+, m/e) 460 (M+l) 
M0!I172 

2- (3- h -> 7 x - ; W -6- 7 x - [4- ( h U 7 )VHr □ ^ 3^) i > 5?;w -1 H- 

-T5^V[4,5-b]tfU^> 
15 HPLC (220 nm) US. 98 X (&&Bf 3. 78 #) 
MS (APCI+, m/e) 460 (M+l) 

mmm 1 73 

2-(3-^ h+y7xrj!/)-6-7xZJH-[4-(hU7MD^ 1*5/)1>5>M- 
1H5^[4, 5-b]t£U5» 
20 HPLC (220 nm) m& 98 X (ftftM 3. 84 #) 
MS (APCI+, m/e) 476 (M+l) 
HJSfll 1 74 

2-(3-^ h^y7x -1- (2-* ^)V< > 5?J V) -6-7 x ~ J1/-1H-- f 5 W [4, 5-b] 

tf'J> ? > 

25 HPLC (220 nm) m& 98 % (QkWmffl 3. 65 #) 
MS (APCI+, m/e) 406 (M+l) 
MMM 1 75 

2- (3- * b * v 7 x-; V) -1- (4-^ 3\Jl^ > )V) -6- 7 x 1 H-f 5 W [4, 5-b] 

» 

tru> ? > 
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HPLC (220 nm) MS 97 % (Gffiftm 3. 72 #) 
MS (APCI+, m/e) 406 (Mil) 
gkMM 176 

l-(3,4-v^^;i/^>v;W-2-(3-^ h 3^77 x ~ JU) -6-7 x-JMH-f 5 *V 

5 [4,5-b]t!U> ? > 

HPLC (220 nm) MS 99 % (&&IW3.95#) 
MS (APCI+, m/e) 420 01+ 1) 

mnm 1 77 

l-(4-tert-7^;i/^>v;i/)-2-(3-^ h^>7x-jl/)-6-7x-JhlH- T 5^V* 

10 [4,5-b]tf'je?> 

HPLC (220 nm) MS 100 % O&jtBtK 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
178 

l-(3-* h^v^>v;W-2-(3-p< h^f>7x-Jl/)-6-7x-;i/-lH-T5^7[4, 5- 
15 b] tfU 

HPLC (220 nm) MS 99 % O&ftPtP^ 3. 71 #) 
MS (APCI+, m/e) 422 (M+l) 
III 179 

l-(4-* h^rV^>v;W-2-(3-^ h^^7x-;W-6-7xn;i/-lH-^5^7[4,5- 
20 b]tf'Jv> 

HPLC (220 nm) MS 97 % (ffilfPtP^ 3. 71 #) 
MS (APCI+, m/e) 422 (M+l) 
U 180 



l-(3,5-7^ h^v^>v;W-2-(3-^ h=^>'7x-;i/)-6-7xZ.;i'-lH-f 
25 [4,5-b]tf>>7> 

HPLC (220 nm) MS 98 % (^M 3. 62 #) 
MS (APCI+, m/e) 452 (M+l) 
■MM 181 
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2- (3-* h * =/ 7 x n ;0 -1 - (2- ~ h □ K > *J)V) -6- 7 x ~ ;P-1H-T 5 ^/ [4, 5-b] 
tfU~7> 

HPLC (220 ni) MS 99 * (&jf f$F*1 3. 62 #) 
MS (APCI+, m/e) 437 (M+l) 
5 MMM 182 

2-(3-^ h^y7x - ; W -1 - (3-~ h D ^ > 5W) -6- 7 x ~;|/-1H— T 5 ¥V [4, 5-b] 
tfUv> 

HPLC (220 nm) ffig 95 % (&&« 3. 52 #) 

■ 

MS (APCI+, m/e) 437 (M+l) 

10 mmm m 

2- (3-^ b * 7 x ~ ;W -1- (4- - h D ^ yV)V) -6-7 x-JU-lH-f 5 #V [4, 5-b] 

HPLC (220 nm) ft& 99 % (&&B#Pfl 3. 64 #) 
MS (APCI+, m/e) 437 (M+l) 

15 mmm 184 

4- [[2- (3-* h^i/7x-;|/)-6-7x-;|/-lH--r 5^VC4, 5-b] tf U ^>-l-f M 

HPLC (220 nm) ffi,& 93 X (&Jf B#W 3. 53 #) 
MS (APCI+, m/e) 417 (M+l) 
20 HM185 

i-[(i,r -h*7x-;w-2--rjp^^;W-2-(3-^ h^v7x-;i/)-6-7xn;wm- 

<5^/[4, 5-b]tfU^> 
HPLC (220 nm) &fc^96 X («j#B#^ 4. 00 #) 
MS (APCI+, m/e) 468 (M+l) 
25 HJSM 186 

i-[(i,r -t:7x~;i/)-4-^jM^;W-2-(3-^ h+->7x-;W-6-7xr:;i/-iH- 

4 5^714, 5-b]lfiJ^> 

HPLC (220 nm) fcfig 99 * (&£B# ffl 4. 10 #) 

MS (APCI+, m/e) 468 (M+l) 
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2-(3-* h+i/7xr;W-l-(l-t7fWWm-7x-^lH-^ 5^V[4, 5-b] 

truv> 

HPLC (220 nm) « 99 X (ftftftffl 3. 94 #) 
5 MS (APCI+, m/e) 442 (M+l) 

188 

2-(3-/ h+y7i n;W -1- (2-± 5 1 ; W -6- 7 x n;iMff~f 5 ^/ [4, 5-b] 
fcTU v> 

HPLC (220 nm) iftglOO X (&&TO 3. 95 #) 
10 MS (APCI+, m/e) 442 (M+l) 
W&M 1 89 

i-^>Xh FU;W2-(3-^ h^v^x-;i/)-6-7x-;wiH--f s^/[4, 5-b]fc!U 

HPLC (220 nm) M8Z 99 X (ftftftfRI 4. 04 
15 MS (APCI+, m/e) 468 (M+l) 

1 90 

1- (9H-7;^ V >-9-f ;W -2- (3-* h * ~> 7x~;i/) -6-7 x ~ — f $ ^ / 
[4, 5-b] tfU >?> 

HPLC (220 nm) ffi&9l X 4. 06 #) 

20 MS (APCI+, m/e) 466 (M+l) 
M0H191 

2- (3-^ h^y7x - ; W - 1 - (3- 7 x 7 * ^ > V) -6-7 x - ;P-lH--f 5 ? V 
[4, 5-b] If US? > 

HPLC (220 nm) MS 99 X ({£*# PfFel 4. 07 #) 
25 MS (APCI+, m/e) 484 (M+l) 
&%0f 192 

i-(4-^>i/-r;^>v;w-2-(3-7 h^v7xn;i/)-6 r 7x-jp-m-r^^y 

[4, 5-b] t°'>7> 

HPLC (220 nm) *fi& 97 X («£5W1 3. 88 #) 
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MS (APCI+, m/e) 496 (M+l) 

* 

mnm 193 

4- [ [2- (3-* h+->7i-JW -6-7 x -;i/-lH-f 5 y 7 [4, 5-b] k° U ;W 

5 HPLC (220 nm) 90 X (ftftftPQ 3. 62 #) 
MS (APCI+, m/e) 450 (M+l) 
«0iJ 194 

[2- (3-* h+i/7x^W -6-7 x~;MH-f 5 £V [4, 5-b] tf U 5»-l~f ;W (7 

10 HPLC (220 nm) MS 97 X (ft&ftM 3. 71 #) 
MS (APCI+, m/e) 450 (M+l) 
)J 195 



2- (3-* h * 3/ 7 x " ;i/) -1-7 x^" v;W6-7 x n ;|/-lH--f S.M [4, 5-b] tf U > 
HPLC (220 nm) iffig 90 % (&j#P5fffl 3. 62 #) 
15 MS (APCI+, m/e) 420 (M+l) 

* 

!l 196 



l-(4-7 D D7it->iW-2-(H h^>7i -;W-6-7x~ JWIH— ( 5 ^7 [4, 5- 
b]tfUS<> 

HPLC (220 nm) Hft 100 % (&J#U$fHI 3. 82 #) 
20 MS (APCI+, m/e) 454 (M+l) 

mmm 197 

l-(4-^ h^y7ityiW-2-(3-^ h^r~>7x-;l/)-6-7x-;i/-lH-f 5^7* 
[4,5-b]fcfU'7> 

HPLC (220 nm) MBZ 99 X (##1$^ 3. 65 #) 
25 MS (APCI+, m/e) 450 (M+l) 
MMM 198 

4- [ [2- (3-/h+y7ir.;W-6-7irjl/-l H-f 5 [4, 5-b] tf U V >-l --f ;W 
HPLC (220 nm) ffiglOO % ($&TO 3. 55 #) 
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MS (APCI+, m/e) 445 (M+l) 
HJSM 1 99 

2-(3-^ h^->7x-;u)-6-7x-;u-i-[(E)-3-7x-;i/-2-yn^-;w-iH-< 5 

^/[4, 5-b]t?U^> 
5 HPLC (220 nm) 99 % («^P#^3.87^) 
MS (APCI+, m/e) 418 (M+l) ■ 
200 

1 - [ (3, 5- ^;i/-4--f V *rDr V U )V) * -2- (3-^ h^y7x -6-7iZ 

;wm-f 5 >\/[4, 5-b] If U v> 
10 HPLC (220 nm) MS 100 X (ft$l$|H| 3. 38 &) 
MS (APCI+, m/e) 411 (M+l) 
^££$1 201 

l-X^;i/-2- (3-^ h+y7i^W -6-7X-JI/-1H--1' 5 M [4, 5-b] fcf U v > 
HPLC (220 nm) $fcg 100 % («&P#ffi 3. 27 #) 
15 MS (APCI+, m/e) 330 (M+l) 
SJ 202 

[4,5-b]tfUv> 

HPLC (220 nm) f£S 97 X (fly$P||BJ 3. 54 #) 
20 MS (APCI+, m/e) 356 (M+l) 
H2®0iJ 203 

1 - (2- i/2 U i/)V3-3-)V) -2- (3-^ b + y7x - ;W -6-7 x — ;l/-lH— T 5 
[4,5-b]tfUv>. 

HPLC (220 nm) MS 100 X 4. 1 5 #) 

25 MS (APCI+, m/e) 412 (M+l) 
^M^il 204 

1--T 77*fjH-(3-^ h^i/7x-;i/)-6-7x~;i/-lH-< 5^V* [4, 5-b] tf U v> 
HPLC (220 nm) MS 94 % (ftftftffl 3. 61 #0 
MS (APCI+, m/e) 358 (M+l) 
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»J 205 

2- (3-* h^->7x-;W -1- (4-^>x-;W -6-7 xn;U-lH--f 5 ^ V* [4, 5-b] tf U 



HPLC (220 nm) ffiM 99 -H5 (#&B#F^ 3. 68 #) 
5 MS (APCI+, m/e) 370 (M+l) 
«M 206 

4- [2- (3-* S^y7xZJV)-6-7i-Jl/-lH-^f $ ^V[4, 5-b] If U > ? >-l--1 > ;l/] 7 

■ 

HPLC (220 nm) mS. 100 % (^jfUffbl 3. 19 #) 
10 MS (APCI+, m/e) 369 (M+l) 
^MM 207 

2- (3-* h ^r'>7i-JW -6-7 xX^-lH-f 5 [4, 5-b] tfU («#l 1 
<D{k$m) (80 ng) , 2-tert-7=P;W 5 7-2-^X^75 7-1, 3- z?*=?-)V-^ 
^kKO-l,3,2-5?71f*X*U>#ie (PS-BEMP, 2. 2 mmol/g) (326 mg), N,N- 
15 y^^JWA75 F (4.5 ml) oa^fcSSlT 1 fiflBIlLftft, 3-f'Jy 

;M3Mi/#nu Ywm. (52 mg) ^pa, ^fiT$et: 15 mmnmvfzo u~f, 

tTU^M^W-lH-f 5^/[4.5-b]fcTU^> (67 mg, 65 X) £#fc 0 
HPLC (220 nm) MS 98 X (ft&l&IHI 2. 68 
20 MS (APCI+, m/e) 393 (M+l) 

!ij 208~213 
:Jg^J 208 

25 2-(3-j* h^^7x-;0-6-7x-JM-(4-lf U> ? ;M^;i/)-lH-'f5^/[4 > 5-b] 

HPLC (220 nm) *&& 97 X (ftftftffl 2. 60 #) 
MS (APCI+, m/e) 393 (M+l) 
MM 209 
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2- [[2- (3-* h^y7x-JW -6-7 xX;|/-lH-< 5 £V[4, 5-b] tf U 5>>-l-=-f ;W 

• HPLC (220 nm) 97 X (fiytRSfS) 3. 67 ft) 
MS (APCI+, m/e) 443 (M+l) 

5 ^mmm 

2- (3-^ h4 1 ->7x-;i/)-6-7x-;M-(5 1 Ty-;i/-4-r;i/^5 1 ;i/)-iH-'i' 

[4, 5-b]tfU^> 

HPLC (220 nm) MM 81 5K (&mm 3. 28 #) 
MS (APCI+, m/e) 399 (M+l) 

10 mmm 2u 

N, N-5?X^;iHJ- [2- [2- (3-^h^>7i x;W -6-7 x XJW-lH-f 5 ^7 [4, 5-b] tf 

U '7 >- w ;w x^;W 7 5 > 

HPLC (220 nm) MS 96 % ({£$$R#HQ 2. 64 #) 
MS (APCI+, m/e) 401 (M+l) 
15 HJSM212 

2- (3-* h+y7ir)l/)-6-7i^kl-(2-h^iJ SVX^W-IHH' 5^/[4. 5- 
b]hf'Jv> 

HPLC (220 nm) MS 96 X («jf TO 2. 67 #) 
MS (APCI+, m/e) 413 (M+l) 
20 «#iJ213 

2- (3-* h*-> 7 xx;W -i-(2-^;i/^ u J x^;W -6-7 x x;imh-T 5 ^7 [4, 5- 

b]tf'J~7> 

HPLC (220 nm) MS 97 X (flU^Uf ffl 2. 59 ft) 
MS (APCI+, m/e) 415 (M+l) 
25 214 

5-7 □ t-2- [ (E) -2-[4-(h'J7Mn^?;W7x ~M If^W ^ > 7**1* 
7— ;P (##M 44 <Dfc-&m) (129 mg) , 7izMo>f (171 mg) , 7^h^ 
^7(hU7i-W77^ »A°5v7A(0) (61 mg) , 2M^^h'J7A^ 
ffi (1.05ml), h;i/X> (3. 15 ml) , fh7kFP77> (1.05 ml) 
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(3: 1, v/v) £*fc#|Bbfc. t«ISm ft« (MgS0 4 ) ft, 

f 

-^\^> (i : 6, v/v) Tj»w-r*ia»ft«ffi«wbT#&nsisa*a]RbT, 

5 5-7 x -JU-2- [ (E) -2- [4- ( h U 7 )Vt D ;* 7 x XJM Xx-;W ^ > Vf*^ 
7-JV (70 mg, 55 %) »lf JV-A^>iOB|g|. 

'HNMR (CDC 1 3) 6 7.18 (IH, d, J = 15.6 Hz), 7. 34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v 1337, 1121, 1073, 829 cm -1 
10 HPLC (220 nm) *6&97 % 5. 37 #) 

MS (APCI+, m/e) 366 (M+l) 

* ♦ 

214 (D^mzmvT&cFommm 215-219 ©{b^*^b^ 0 

215 

15 5- 7 x - )V-2- [ (E) -2- 7 x r;Hr-JW ^ > s Mtt 
HPLC (220 nm) 93 X (ftfSNfK 5. 14^) 
MS (APC1+, m/e), 298 (M+l) 
«M216 

2- [(E) -2- (2, 4->?7;U^ O 7 xXjU) Ir-JH -5-7 x x;i^ >y^i+7-;i/ 
20 HPLC (220 nm) 100 X (ftftRRI 5. 26 #) 
MS (APCI+, m/e) 334 (M+l) 
HMM217 

5- (2- 7 U J W -2- [ (E) -2- 7 x -;Ht-JW ^ > VXttV-fr 
HPLC (220 nm) 97 X (ft^fHI 4. 94 #) 
25 MS (APCI+, m/e) 288 (M+l) 

5- (2-7 U M -2- [ (E) -2- [4- (h'J7Mo^ 3=-;W 7 x - ;W IfrJW ^ > 7^* 

* 

i+7-;u 

HPLC (220 nm) *&& 92 X (««rWr|IB 5. 19 3^) 
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. MS (APCH, m/e) 356 (M+l) 

2-[(E)-2-(2,4-5?7MD7x Ir-JW -5- (2-7 U ; W ^ > ^/^-tf- V/— ;P 
HPLC (220 nm) MS 100 X (^^5.06^) 
5 MS (APCH, m/e) 324 (M+l) 
MM 220 

i 

5_y Dt _2_[( E )_2- 7x -;i / xx-;W^>y^+t-y-;u (###!43 ©te-S- 

%) (105 mg) , (45 mg) , ^Bb&UOA (97 mg) , mtM(U) 

(70 mg) , tf U (1.5 ml) ©g'&tl^TJl/^^oSt* 130 "CTf 24 P#ISia>€? 

areife^ nm (M g so 4 ) ^Mi£^u#^;u#?£ 

^D7h^77^-H#U «X^-A^r+h> (1:6, v/v) 

£MJBEM b Tt# 6 n £ & & b T , 5- (4- * 7 x. J * v) -2- [ (E) -2- 7 

x-^Xxx;i/]^>V P ^-^itV-;i' (69 mg, 60 X) £#fc„ Mx^jv-^ 

15 it>i;D^^o 

'H NMR (CDC 1 3 ) 5 2-34 (3H, s), 6.92 (2H, d, J = 8. 8 Hz)., 7.03 (1H, dd, J' 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8.4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7. 48 (4H, m), 7. 58-7. 63 (2H, m), 7.79 (1H, d, J 
=■ 16. 6 Hz) ppm 
20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 

i 

HPLC (220 nm) MS 95 X (ftftftRI 5. 30 ft) 
MS (APCH, m/e) 328 (M+l) 

ffiSe&R t LT###I 43-44 (Dfc&to tttOW&y x J -)V&&£3B£i U 

nmm 220 (D-%mzmvx srFommm 221-222 <Dfc&m&&f&Lrco 
25 m&m 221 

2-[(E)-2-7x-;i/X^x;i/]-5-[4-[4-(lH-l, 2, 3- h U 7 s J-)V-\-^ )V) 

7x;+y]^> VttD- »/-r )l 

HPLC (220 nm) MS 97 X (ftftftM 4. 76 ft) 

MS (APCI+, m/e) 4.37 (M+l) 
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MM 222 

5- [4- [4- (1H-1 , 2, 3- h U 7 V*-;iM--f )V) J^M 7x/^>] -2- [ (E) -2- [4- ( h 

HPLC (220 nm) MS 100 « (&&B^5.00#) 
5 MS (APCH, m/e) 505 (M+l) 
mum 223 

6-yDt-2-7 x-;i/-lH-f 5 ^7* [4, 5-b] tf U $» (##M 3 Oit^) (90 
mg) , 7x-Mn>| (104 mg) , Th7+X(h'j7xZM7>7^»/ , !7 
~77£(0) (38 mg) , 2 U mti- h V V (0.82 ml) , fh7tHD77> 
10 (3.3 ml) ©^-g-^^T^rf^^^ 85 X:X" 24 M^M+ffcl^ 
-fh7tFD77> (3:1, v/v) ^TkiCfrBBLfc. 

(MgS0 4 ) mmttMBISlk, »§yU*7 ! M7A^D'7F^77^-ll 
ttU StX?)l/-^nD*M-^> (1:1:4, v/v) T^tBf^®^-^ 
MJ±MtT#Sn^^^»UT, 2,6-v7xn;i/-lH-f5^V[4,5-b]tfU 
15 $>> (20 mg, 22 %) &%ft. ^DD*M-^^;-Mf)M„ 
HPLC (220 nm) MS 97 X («P#H 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

Jt50H 223 ©^S^ipCT^TO^JfiM 224-237 ©ft^S^tfc. & 
'!l 224 

DA+->;W6-7x-;i/-lH-f 5^7[4, 5-b] tf U S>> 
HPLC (220 nm) MS 85 * 2. 74 #) 

25 MS (ESI+, m/e) 278 (M+l) 
MteW 225 

6-(2-7;^D7x-;|/)-2-7x-;|/-lH-'1'5^V*[4,5-b] tf'Jv> 
HPLC (220 nm) MS 99 X (ftftftM 2. 88 #) 
MS (APCH, m/e) 290 (M+l) 
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II 226 



2-i/^DA^S/;W6-(2-7;i/^n7x-;W-lH-'f 5^V[4, 5-b] try >>> 
HPLC (220 nm) 99 % (fiy#P$K 2. 79 #) 
MS (APCH, m/e) 296 (M+l) 

5 $mw 227 

6-(l-^75W-2-7x~jL--lH-f 5*V[4, 5-b] tf U v> 
HPLC (220 nm) 100 3! (&J#P#ffl 3. 18 #) 
MS (APCH, m/e) 322 (M+l) 
228 

10 2->7 □^\+^-6-(l-^-7^;i/)-lH-'f 5 ^/[4, 5-b] t: U v> 



HPLC (220 nm) 



96 5; (fimmms.n #) 



MS (APCH, m/e) 328 (M+l) 
III 229 

2->^D^\^v;i/-6-(3-^ h^rv7x-;W-lH— f 5 W[4, 5-b] tf U ^ 
15 HPLC (220 nm) ffiM 100 X (#I#TO 2. 83 #) 
MS (APCH, m/e) 308 (M+l) 
H2&#!l 230 

6-(3-^ h^>7x-;P)-2-7x~;i/-lH-^^V[4, 5-b] fc!U5» 
HPLC (220 nm) M^lOO % (&&M 2. 87 #) 
20 MS (APCH, m/e) 302 (M+l) 



ij 231 

2-y^n^yJH-[3-(h'J 7)VtU*^)V) 7x~;i/)-lH-f S^/[4, 5-b] tf 

HPLC (220 nm) US 97 3! (^^3.13^) 
25 MS (APCH, m/e) 346 (M+l) 



> • 



IJSM 232 

4-(2-7x-;i/-lH— f S^ % /[4, 5-b] t!U &>-&-4 M<*>V~ h 
HPLC (220 nm) « 100 Z 2. 87 ^) 

MS (APCH, m/e) 297 (M+l) 
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"(J 233 

4- (2->7 D ^ z/)l- 1 H-f 5 [4, 5-b] tf >J V >-6--f ; W ^ > V ~ h U Jl/ 
HPLC (220 nm) mM 99 X 2. 71 #) 

MS (APCI+, m/e) 303 (M+l) 
5 234 

6-[4-(^^-;i/^;u*-;w 7xn;H-2-7x-;HH-^ s^V [4, 5-w try s?> 

HPLC (220 nm) 80 % Bf W 2. 58 #) 
MS (APCI+, m/e) 350 (M+l) 

10 2-v^ PA^^h6- [4- 7 x - JH -1H--T 5 W [4, 5-b] If U 

HPLC (220 nm) 96 % (&&mm 2. 48 ft) 
MS (APCI+, m/e) 356 (M+l) 



15 



!l 236 

6-(2-7MD7x-JW -2- (2-^* 7 -1H--T 5 M [4, 5-b] t° U v > 
HPLC (220 nm) ft& 98 % (&j#P#ra 3. 34 #) 



MS (APCI+, m/e) 340 (M+l) 
HJfifll 237 

2-(2-^-7^;W-6-7i-;WlH--f [4, 5-b] h? U 
20 HPLC (220 nm) 100 X (fiy$BflHl 3. 21 #0 
MS (APCI+, m/e) 322 (M+l) 
'J 238 

6-^D ; E-2-7x-;i/-lH-'f 5 ^V[4, 5-b] tf U V> (##09 3 <J)\t^m) (90 
mg) , 2- ( h U T^JWX ^ njW 7 ? > (305 mg) , y^ODh'7(h'J7xrjl/* 
25 X7^»/\°^£A(II) (23 mg) , N,N-7^?WA75 H (4 ml) ©g£ 

7t HD77> (3:1, v/v) T&fcBLfc. (MgS0 4 ) & 



jy-/7DDm-A^> (1:1:4, v/v) TMT3H#£MJB§^LT# 
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5tt**SI&§aiBLT, 6- (2-7 U;W-Z-7x-;WlH-< 5^/[4, 5-b] tf U 5 
(49 mg, 57 X) %mco ■ 
HPLC (220 nm) MS 100 X (ftftttlV 2'. 66 30 
MS (APCI+, m/e) 262 (M+l) 



IB: 



'Mmru mmm 238 o^&ctut^t^iiijsm 239-241 o^^&^bfc. 

MM 239 

10 2-v7 P^\^5/;P-6-(2-7 U;l/)-lH— f 5yi/[4, 5-b] tf >Jy> 
HPLC (220 nm) MS 99 X BSIW 2. 57 30 
MS (APCI+, m/e) 268 (M+l) 
^ffltfty 240 

6- (2-7 U )V)-2- (2-^7^;i/)-lH-f 5 ^V*[4, 5-b] h° U S» 
15 HPLC (220 nm) MS 98 % (#JfP#H 3. 18 #) 
MS (APCI+, m/e) 312 (M+l) 
MMM 241 

2- (2-^-7^)1/) -6- (2-^X-;i/)-lH-< 5^V[4, 5-b] tTU 
HPLC (220 nm) MS 99 X (fiyStflHJ 3. 31 3) 
20 MS (APCI+, m/e) 328 (M+l) 

(Dmmm 242-254 ©fb^^^bfe. 

HI&M 242 

6-7"P ; &-2-(3-^ h + y7x-Jl/)^>^t , y-^ 
25 HPLC (220 nm) MS 97 % mm%m 4. 85 3) 
MS (APCI+, m/e) 304 (M+l) 
HifiM 243 

6-7p t-2- ^ >*/^=H+V-;i/ 

HPLC (220 nm) MS 95 % (&mmm 5. 41 3) 



•I 
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MS (APCI+, m/e) 324 (M+l) 

mmm 244 

HPLC (220 nm) ffig 99 X (&&« 4. 83 #) 
5 MS (APCI+, m/e) 274 (M+l) 
MMM 245 

6-7*D ; e-2-(3-^^;i/7xx;i/)^>y^-tfy-;i/ 

HPLC (220 nm) Hft 97 * ({£j# 12 
MS (APCI+, m/e) 288 (M+l) 
10 HJSM246 

6-7*a t -2- (4-^ b =/ y x ^ > v*-;p 

HPLC (220 nm) X (fi^PtlS 4. 81 #) 

MS (APCI+, m/e) 304 (M+l) 

mnm 247 

15 6-7d^-2-(3,4->^ h+J/7x-;W^> > /W/-^ 
HPLC (220 nm) 95 X (ftftftHQ 4. 50 #) 
MS (APCI+, m/e) 334 (M+l) 

6-7D ; E-2-(2-^ h + y7x^JW^> 1 /W > /-> 
20 HPLC (220 nm) 99 X (ft&l$n4.41&) 
MS (APCI+, m/e) 304 (M+l) 
M^J 249 

6-7*0^-2- (3, 4, 5- h U * h^>7x-;W^>V^^y-;U 
HPLC (220 nm) US. 99 X (ftMrR$DQ 4. 57 #) 
25 MS (APCI+, m/e) 364 (M+l) 
Hifi#l 250 

6-7* □ (3-7 Ji/* □ 7 x - ;W ^ >y^++i/-;p 

i 

HPLC (220 nm) SfiS? 96 X (ft&R$ffl 4. 95 #) 
.MS (APCI+, m/e) 292 (M+l) 
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'MM 251 

6-7 a q£-2- [3- ( b u 7 u * 7 x =. )V\ < > V-)l 

HPLC (220 nm) mM 99 % (&ff RtM 5. 23 ft) 
MS (APCI+, m/e) 342 (M+l) 
5 mUM 252 

6-7 D [3- (h'j7Mn^h^y)7 1-^] ^ >\/*** 7-^ 
HPLC (220 nm) MS 100 % (fi&8P#|8J 5. 30 #) 
MS (APCI+, m/e) 358 (M+l) 

§ 

8J 253 



10 3-(6-7P ; E^>7^+i-7-;i/-2-'f ;i/)^>X75 K 

HPLC (220 nm) ®m 98 X (&&M 3. 65 ft) 
MS (APCI+, m/e) 317 (M+l) 
MffiM 254 

6-7 O ^-2- (3-7 h^>7x ~;i/) ^ >7^-^7-;P 



15 HPLC (220 nm) 



99 % mmmm 5. 71 ft) 



MS (APCI+, m/e) 346 (M+l) 
. H;l#!l255 

3-(6-7o ; e^>7^^7-;i/-2-'f ;W^>X75 H m&M 253 <Dfc$m 

(1.09 g) , fcfU5?> (0.41 g) , M-^*3^M^kk75 H (20 ml) Ol^ft 
20 ICWJMDiJ H (0.52 g) £0 tTSTlfc, 0 TCT? 50 #|HJj&>#ffl"tffc 

fpfiw*. *TH#ife#u «&m (Mgso 4 ) ^, m^meesscU m^mmv 

x. 3-(6-7d^e^>7^u-7-;m— f;W^>7nhU;P (949 mg, 92 X) £ 

25 l H NMR (CDC 1 3) a 7.53 (1H, dd, J = 8.7, 1.7 Hz), 7.64-7. 72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7.7, 1.5 Hz), 8.45-8.53 (2H, m) 
ppm 



-1 



IR (KBr) v 2232, 1333, 804 cm 



HPLC (220 nm) ffift 98 X (##I$M 4. 57 ft) 
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MS (ESI+, m/e) 299 01+ 1) 

©^SS^il 256 — 266 ©fc-£-tj££-$Lfc 0 
8| 256 

5 6-7 P *-2- [3- [( h U 7)l*U * J-)V) J-Oft 7x-/W >v^*iJV-;w 
HPLC (220 nm) « 98 X (ftftl$NI 5. 42 #) 
MS (APCI+, m/e) 374 (M+l) 
Mt&M 257 

6-7o^E-2-[3-7;1/^-P-5-( h U 7Mn^^W7i-M^>>/tW7^ 
10 HPLC (220 nm) MS 100 X (ftftftRO 5. 28 ft) 
MS CAPCI+, m/e) 360 (M+l) 
'!l 258 

6-7nqE-2-(3-X h i-)W ^> , /^1+ , /-Jl/ 
HPLC (220 nm) MS 100 X (WFb15.13^) 
15 MS (APCI+, m/e) 318 (M+l) 

$mm 259 

HPLC (220 nm) MS 100 X ({gjtTO 5. 48 #) 
MS (APCI+, m/e) 410 (M+l) 
20 Mfflffl 260 

HPLC (220 nm) MS 100 % (&J#l$ra 5. 07 #) 
MS (APCI+, m/e) 310 (M+l) 
MMM 261 

25 6-^0^-2- (3-7 1 / + y 7 x " JW /<>y ^+ ty-jP 
HPLC (220 nm) MS 100 % (ftftftHO 5.46 &) 
MS (APCI+, m/e) 366 (M+l) 
^Sfi^ll 262 

6-7o qe-2- (5-^< 5^;U-2-^x ^ >y^+)-y-^ 
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HPLC (220 nm) ffi& 99 % (#&B#^ 4. 91 #) 
MS (APCI+, m/e) 294 01+ 1) 

■ 

mum 263 

2- (i y v 7 7 y-i-i )V) □ * ^ > v **d- y-)i> 

5 HPLC (220 nm) « 99 * (Uftmffl 4. 92 #) 
MS (APCI+, m/e) 314 (M+l) 
^dfS#ll264 

* 

HPLC (220 nm) US. 97 % (^J#P#H 5. 31 
10 MS (APCI+, m/e) 330 (M+l) 
«M 265 

6-(6-7*a : E^>i/^++y-;i/-2-r;i/)^7 u > 

HPLC (220 nm) US. 97 5K («£fR#^ 3. 40 #) 
MS (APCI+, m/e) 325 (M+l) 
15 HJS^I266 

6-^n^6-2- (3-- h D 7i^) ^>y^i+ 
HPLC (220 nm) MS 99 % (GUtTO 4. 70 #) 
MS (APCI+, m/e) 319 (M+l) 
267 

20 6-^D ; E-2-(3--hn7x-;W^> , /^1+ 1 /-;V (MM 266 ©{fr&tl) 
(5.96 g) , 9k4k-y5-fr (II) (204 mg) , *5>J-)V (100 ml) , j + 7t 
Ha^^> (100 ml) (DU^lZymit^um^hVuA (2.12 g) £0 T:T'> 

#7Kta^> Bmx^;i/Tttttsbrco wms?.^ (M g sp 4 ) , ts&mM 

25 fc«&«JESSU £Sfi£MbT, 3-(6-yD^^>y^t+v-;p-2-r 

;WT-U> (4.46 g, 83 %) ZmtZo 

'H NMR (CDC1 3 ) 6 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, I = 8.5, 1.9 Hz), 7. 54-7.64 (2H, m), 

1 

7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cm" 1 

HPLC (220 nm) WiM. 85 % 3. 28 #) 

* 

MS (APCH, m/e) 289 (M+l) 
IM) 268 

5 3-(6-7o^>V^1ty-;i/-2-^;i/)7-U y (H»J 267 

(925 mg) , h'JX^;l/75> (390 rag) , rh7kh'n77> (35 ml).©« 
(C7-fe^;^D'JH (276 mg) ^MTSDAfco 1 Bf W^#Si?fc«, S 

J»&ti£7.kl;:&ii\ tti^-fb7kFn77> (3:1, v/v) Tttffibfco 

MJf£l N%£, »mW7K, tKTII^»L, mm. (MgS0 4 ) ^, 
10 «U ^^^»bT, N-[3-(6-7*ni ; E^>y^^\/-;i/-2-r;i/)7x 
-;W7-th75H (923 mg, 87 %) 

'H NMR (CDC 1 3 ) 6 2.24 (3H, s), 7.34-7. 39 (1H, m), 7. 45-7. 53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cm' 1 

HPLC (220 nm) $$^86 % (£&#P#P^ 4. 00 #) 
MS (ESI+, m/e) 331. (M+l) 

268 ©7j&CT£T^T©«#I 269 (D{k&®}*&l$.Vfco 
20 &mm 269 

N- [3- (6-7 ot^> 7^1+ 7-7W2-f )V) 7 x nj 1/J ^ >X7 5 H 
HPLC (220 nm) $(6^89 !K ({^i#B#r^ 4. 72 5x) 
MS (ESH, m/e) 393 (M+l) 
270 

25 3-(6- 7a^>7:t*1t7-;W2-f ;W7-'J > (»M 267 (Dit^m 

(925 mg) , h>JX^;i/75> (490 mg) , 4-i?*?)l7S. J M U V> (39 mg) , 
f h7tFD77> (35 ml) ©)§i(:/^>XM-J^PU H (440 mg) £^ 
MTtJP^fc, SMT 2 BfBflfrt Miffed S^?I^tl§7K^a^\ 

m&vtio mmmz 1 n &b, t&fnsw?*, u (M g so 4 ) 



WO 03/045929 PCT/JP02/12264 

129 



•<JW7x-jH^^>XM>75h* (686 mg, 58 %) SRl^l'-A 

'H NMR (DMS0-d 6 ) 6 3.07 (3H, s), 7.44-7.48 (1H, m), 7. 55-7.63 (2H, m), 
5 7.79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 
HPLC (220 nm) $&g93 X (ftftft|RJ4. 10 #) 
MS (ESI+, m/e) 367 (M+l) 
10 W&m 271 

3- (6-^ n =e ^ > s /^^ity , -;i/-2--i' ;W 7 - U > (»M 267 (Dfc&M) 

(925 mg) ©t!Uv> (15 ml) »»My^r>ttX^;l/ (680 mg) £^&Tiin 
tFD77> (3 : 1, v/v) T^ffibfco ^ttlMS 1 N tK, teflS**. 

15 &rm%ffi&v* (Mgso 4 ) mm^m&^L, ^mu, n-k- 

(6-^n^>y^^y-;i/-2-^;i/)7x-JW-N'-X^^ (986 mg, 

86 %) %ntco 

'H NMR (DMS0-d 6 ) 6 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5. 5 Hz), 7.40-7.60 (3H, m), 7.70-7.78 (2H, m), 8.12 
20 (1H, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm"' 
HPLC (220 nm) fc£g 92 X (#J#I5EI 4. 10 #) 
MS (ESI+, m/e) 360 (M+l) 
MMM 272 

25 6-7 r P ; E-2-(3-^ h^y7i-JW^>WD- 1 /^V 242 <D4£&m) 

(19.45 g) <D?au-fc)V& (800 ml) glCElft* 1 )! (100.05 g) & 0 "C 
TiTb, Site 4 ISM. 65 < CT > 9B#M^#?ii?fec RJ&M&Ql&Mzmg. 
MX 30 ^IBJj6»*ffl1ffca, /7Dn*M-fh7tFP77> (4:1, v/v) T 
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mmhtco w«s£7kiftv (Mgso 4 > a, m^mjewsu ish^mlt, 

3-(6-^D ; 6^>»/**U-*/-;W2-f;W7x>'-;P (16.46 g, 89 g) 

'H NMR (DMSO-d^ 6 7.03 (1H, ddd, J = 8.2, 2.4, 0.9 Hz), 7.41 (1H, t, J = 

7.9 Hz), 7. 54-7.65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J - 

4 

5 1.8 Hz), 9.95 (1H, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm" 1 
. . HPLC (220 nm) 97 % (ft&ftlH 4. 14 ft) 

* 

MS (APCI+, m/e) 290 (M+l) 
%MW 273 

10 3-(6-7D ; E^>V'^^-y-^-;i/-2-^^) 7.X/-J1/ («0J 272 <Dit^) 

(1.02 g) ONJ-y^^MMTSF (6 ml) 2-3- H7°OA°> (0.68 

g) £U8fc&U»7A (0.63 g) £50 ■CTJD^, 50 "CT 1. 5 R#f^«-tffco 2- 
3-K7°n/\*> (0.34 g) t&Wt%Vy& (0.31 g) £}|flnU 50 "CTS&fcl 
RMH^^aiffc. RJfci&&4&£7Rfc&^ ffixf;i/-fh7t H077> (3: 

15 1, v/v) TtttBUfeo ttJR (MgS0 4 ) ^> M£MJGEW£> 

^y'J^;W7Ai'n7h^77^-(:#U W&t^fr-^Ury (1:20- 

1:6, v/v) T^tBT^H^^MJEMLT, G-^DM-W-f V7D^>7x 

x;W^>^/^+l-y-;U (896 rag, 77 %) SrMbfc., 

'H NMR (CDC 1 3 ) 6 1.39 (6H, d, J = 6.2 Hz), 4.69 (1H, sevenplet, J = 6.0 
20 Hz), 7.08 OH, ddd, J = 8. 4, 2.6, 1.0 Hz), 7.38-7. 50 (2H, m), 7.63 (1H, d, 

J = 8.8 Hz), 7.73-7. 82 (3H, m) ppm 

IR (KBr) v 2975, 1557, 1265 cm' 1 

HPLC (220 nm) $&& 100 % <MW^ 5. 30 ft) 

MS (APCI+, m/e) 332 (M+l) 
25 ffi38*RfcbTH«0! 272 ©fc£4bi:#«©7;Mr;W\9'f FS*ra&U 

H»J 273 O7j^^2PDTRT0*JIM 274~279 <Z>{b-&#j£-&£ftbfc 0 

MtiSM 274 

6- 7 a ^-2- [3- ->;i/^-^ v) 7x~;i/K> y 

HPLC (220 nm) 99 X (fi^M 6. 33 ft) 
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4 

MS (APCI+, m/e) 374 (M+l) 

mmm 275 

6-7 P ^-2- [3- (3-^^h^y)7i ~JU] < > 7 7~;i/ 
HPLC (220 nm) MS 98 X («j#P#F^ 5. 90 ft) 
5 MS (APCI+, m/e) 360 (M+l) 
MffiM 276 

6-7n^-2-[3-(v^ o^>^;i/^+v) 7x-;W^>y^itv/-;i/ 

HPLC (220 nm) MS 100 X d&m%m5.75 ft) 
MS (APCI+, m/e) 358 (M+l) 
10 MUM 277 

6-7*n^-2-[3-(v^D7°oe;i/^ h+-»7i^l/]^> l /tW-;l/ 
HPLC (220 nm) MS 99 X (^j#M5.29#) 
MS (APCI+, m/e) 344 (M+l) 
MM 278 

1 5 2- [3- (^ > v) 7 x ~ -6-7 □ ^ > *M*rW—)V 

HPLC (220 nm) MS 100 X MR 5.41 ft) 
MS (APCI+, m/e) 380 (M+l) 

mmm 279 

[3- (6-7 P >VttW—)V-l-4 )V) 7 x / * m t er t-7>;P 
20 HPLC (220 nm) MS 100 X (#J#B#ia 5. 12 ft) 
MS (APCI+, m/e) 404 (M+l) 

mnm 280 

[3-(6-7P ; E^>7^1i-7-;i/-2-r;i/)7xy^v]Itm tert-7^ (M 
#1 279 (Dit'a'W) (2.22 g) Ofh7kHn77> (10 ml) »«t 4 N jjBBt- 
25 S^I^P (50 ml) Sins., Ml? 2 «fM*#S^ fc. s^ig-&«j**ta€f, 
fttl^-f h7tKo77> (3: 1, v/v) *T?J*tfJUfc. »JI£7j<&, 

(MgS0 4 ) il^ifffSU IS B B ^IiLT, [3-(6-7P^^>7^=lrit7 
-JH--fJW7x/^y]»t (1.27 g, 66 X) fh7kF077>-i 

« 
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'H NMR (DMS0-d s ) <5 4.83 (2H, s), 7.19-7.25 (1H, m), 7.50-7.64 (3H, m), 
7.76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cnf' 
HPLC (220 nm) ffift 99 % (&j$l$|IB 4. 06 #) 
5 MS CAPCI+, m/e) 348 (M+l) 
'Mm 281 

[3-(6-^D ; E^>!/^-^y-;i'-2-<ji/)7xy^'>]^ (mmm m<hK& 

1) (1.17 g) $rh7tFD77> (35 ml) fcig&U ^IWI^dU H 
(0.51 g) tN,N-^fMM75F (15 til) £J®#iD*.£:. 1ST 2 TO 

# 

7kFD77> (11 ml) \Z.mmV, 40 X (9 ml) ft 0 'CT 

H077> (3:1, v/v) Tttfflbfco ffl^*^, (MgS0 4 ) 

15 7^y]-N-/^7th75F (1.16 g, 96 %) 

'H NMR (CDC 1 3 ) 6 2. 95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J = 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J - 8.0 Hz), 7.76-7.80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm -1 

20 HPLC (220 nm) 100 % (£&fTO3.98#) 
MS (APCI+, m/e) 361 (M+l) 

m 273 (DjimzmvTsxToinnm 282-284 ©fc^^^bTc. 

Wft 282 

25 6-7*0^-2- (3- (2- J* h^F->X h + v') 7x-;W / <> , /W7-Jl/ 
HPLC (220 nm) 98 % mn$f?3 4. 65 #) 
MS (ACPI+, m/e) 348 (M+l) 
%Mm 283 

4- (3- (6-7P ^ > V^+|-^-;W2-r JW7x/ + >0 7* >~ h U )V 
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HPLC (220 nm) MS 98 % (UWmffl 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 
MMM 284 

5 HPLC (220 nm) MS 99 % (&J#M 3. 30 ft) 
MS (ACPI+, m/e) 403 (Mil) 

tH^tiKtbT##M 46~5i ©fb-&#)^#a©^D>m^jgi:a^b, 

1 ®^{C2PUT«T©«^J 285-302 (Dfc&mZGf&Ltc, ^(D^ >&mzfo 



10 iWJ 285 

2- (3-^ T-JVy X.Z.JV) -6-7 x =.)V-IJM 5 ^ V [4, 5-b] t! U v > 
HPLC (220 nm) MS 100 % mftmmz. 14 #) 
MS (APCI+, m/e) 286 (M+l) 
286 

15 2-(3-X h^r^7x-;i/)-6-7x-;i/-lH-l' 5^/[4, 5-b] tf U z?> 
HPLC (220 nm) MS 96 % (immffl 3. 27 ft) 
MS (APCI+, m/e) 316 (M+l) 
II 287 



6-7xz:;i/-2-(3-yD^+5>7x-;i/)-lH— ( 5^V[4, 5-b] h° U 
20 HPLC (220 nm) MS 97 X (^B#F^ 3. 49 ft) 
MS (APCI+, m/e) 330 (M+l) 
$$Mm 288 

2- (3--f V 7° D */ 7 x~;i/) -6- 7 x ^-lH-T 5 W [4, 5-b] tf U v > 
HPLC (220 nm) MS 98 % (Um^ffflZAOft) 
25 MS (APCI+, m/e) 330 (M+l) 

289 

2- (3-7* h^>-7x-;0-6-7x-;WlH-r 5^V[4, 5-b] t: U V> . 
HPLC (220 nm) MS 98 % (ftftftlHI 3. 68 #) 
MS (APCI+, m/e) 344 (M+l) 



ft. 
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« 

Mti&ffl 290 

2- (4-/ h^v-3-^^;^>v;W-6-7x-;i/-lH--r5yy[4,5-b]t!Uv> 
HPLC (220 nm) 99 % (ft&RIHI 3. 19 
MS (APCI+, m/e) 330 01+ 1) 
5 H»J291 

6-(2-7Jl/^P7x-;i/)-2-(3-^5 1 ;i'7xZi;i/)-lH-r 5 ^7E4, 5-b] tf U 5?> 
HPLC (220 nm) m& 99 X (&&Bf H 3. 24 ft) 
MS (APCI+, m/e) 304 (M+l) 
292 

1 0 2- (3-X h 7i-JW -6- (2-7MD7 x x;W -IBM' 5 *V [4, 5-b] tf U > J > 
HPLC (220 nm) 100 % (#f£P#F H 1 3. 38 ft) 
MS (APCI+, m/e) 334 (M+l) 
HJfiM 293 

6- {l-yfrifU 7i-;W-2-(3-7 , n#^5/7 xXJW-lH-f 5 *V[4, 5-b] tf U v 
15 > 

HPLC (220 nm) fflM 99 * (fi^fl^M 3. 60 ft) 
MS (APCI+, m/e) 348 (M+l) 
MMM 294 

6- (2-7^n7i^)-2- (3-T V yn^i/7i-JW -1H-- f $ ^V* [4, 5-b] tf 

20 u s jy 

HPLC (220 nm) m& 98 X («J#NrBB 3. 50 ft) 
MS (APCI+, m/e) 348 (M+l) 
H»I 295 

2- (3-7 h * -> 7 x - ;w -6- (2-y;v^ □ 7 x n;W -1H--T 5 ?V [4, 5-b] tf U 5> > 

25 HPLC (220 nm) >&&99 X ($^P#F^3.79#) 
MS (APCI+, m/e) 362 (M+l) 
^JfiM 296 

6-(2-7M07xZ)V)-2-(4-^ h+5/-3-^5 t ;U^>^;W-lH-f S^ % /[4, 5-b] 
tf U^> 
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HPLC (220 nm) ££g 98 % (ft&ftR 3. 25 &) 

p 

MS (APCI+, m/e) 348 (M+l) 
297 

6- (2-7 U;W-2-(3-^^;V7x-jl/)-lH--r 5W[4, 5-b] tf'J V> 
5 HPLC (220 nm) «99 X (TOP#W 3. 03 #) 
MS (APCH, m/e) 276 (M+l) 
«M 298 

2-(3-X h^^7x-;W-6-(2-7U;W-lH--r 5^V*[4, 5-b] hf >J V> 
• HPLC (220 nm) 94 « (TOBtffl 3. 20 #) 
10 MS (APCH, m/e) 306 (M+l) 

* 

^Mm 299 

6- (2-7 U ;W -2- (3-7°Q^^~>7 x -;i/) -1H--T 5 W [4, 5-b] tf U> ? > 
HPLC (220 nm) 95 X (TOW 3. 43 #) 



15 



MS (APCH, m/e) 320 (M+l) 
»J 300 



20 



6- (2- 7 U;W-2-(3--f V7°P^^v7x-;U)-lH--r 5^/[4, 5-b] HU 5 
HPLC (220 nm) MS 95 % (TOW 3. 34 #) 
MS (APCH, m/e) 320 (M+l) 

t 

HM^J 301 

2-(3-7h^>7x-;i/)-6-(2-7U;W-lH--f 5^V[4, 5-b] tfU v> 
HPLC (220 nm) MS 96 % (TOPf PhI 3. 66 #) 



MS (APCH, m/e) 334 (M+l) 
'MM 302 



25 



6-(2-7'j;W-2-(4-^ h^v-S-^^I/O^W-lH-fa^ya 5-b] tf'Ji 
HPLC (220 nm) MS 96 « (TOW 3. 06 ft) 
MS (APCH, m/e) 320 (M+l) 



tam^ntLTmmm 2, 10, 15, 23 <ott&m t&m<D#u ym^m^m^.L, 

»J1 ©^t2pDTOT©ll|gM 303-311 ©{b-&#3^^Lfe. ■€■©!»» >& 
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mmm 303 

2- (3, 4- 9* V * ^>VM -6- [ (E) -Z-7xz;Hf-;H -1H— T 5 [4, 5-b] 
5 tfUv> 

HPLC (220 nm) MS 100 X (fiWWWB 3. 1 7 ^) 

MS (APCI+, m/e) 372 (M+l) 

«#J304 

2-(7i/+^ -6- [ (E) -2-7i-;Hf^W -1H--T 5 [4, 5-b] £ U 5> . 

io y 

HPLC (220 nm) MS 99 % <M$$m 3. 46 ft) . 

i 

MS (APCI+, m/e) 328 (M+l) 
305 

2, 6-lfX[(B)-2-7x-;PXT'-;W-lH->f5^/[4,5-b] fcf U5?> 
15 HPLC (220 nm) MS 98 % m&mm 3. 45 ft) 
MS (APCI+, m/e) 324 (M+l) 
H^J306 

6- (2-7 ± x -2- (3-;* h * v7 x ~ )V) -1H-- T 5 :5V [4, 5-b] tf U v > 
HPLC (220 nm) MS 93 % mmmffl 2. 97 ft) 
20 MS (APCI+, m/e) 344 (M+l) 

$mm 307 

6-(2-7-fe^7x~;i/)-2-(3, 4-v* b*>-^>v;i/)-lH-f 5 ^V[4, 5-b] If U 



HPLC (220 nm) MS 91 X (fi9*l*W 2. 76 
25 MS (APCI+, m/e) 388 (M+l) 
MM 308 



6-(2-7-fe5 1 ^7x-;U)-2-(7x/^v^5 1 ;l')-lH-f $^/[4,5-b]bf'J: 
HPLC (220 nm) MS 98 % (ft&ftffl 3. 05 #) 
MS (APCI+, m/e) 344 (M+l) 



y y 
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'MM 309 

6-(2-7-lr^;i/7x^:;i/)-2-[(E)-2-7x-;VXx-;W-lH-i' 5^V[4, 5-b] k°U 
HPLC (220 nm) MS 90 % (ft$RM 3. 04 #) 

» 

5 MS (APCI+, m/e) 340 (M+l) 

m 310 

2- (3-* h * ->7 x -6- (3- tf U V)V) -1H — T ^ [4, 5-b] tf U V > 
HPLC (220 mn) m& 92 % (^^fM 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 
10 mS#!l311 

2-(3,4-vp< h^v^>v;i/)-6-(3-t°U v;i/)-lH--f 5^/[4, 5-b] tf U V> 
HPLC (220 nm) m& 95 * (fiHf BSWJ 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 

m^ntvxmmii 52-59 ©^#!i#ffi(D^o>^^jiM^L^ 

15 1 ©^&»CTOT<2M#I 312-335 ©fl^t^^l^c, MfcjS 

nf 312 

2-[3-(^~>;i/^-» 7x-;W-6-7x-;|/-lH-T 5 ^V[4, 5-b] t!>J $?> 
HPLC (220 nm) mM 99 % (45WSPel4. 07 #) 
20 MS (APCI+, m/e) 372 (M+l) 
«M313 

2-[3-(3-7^^;l/^-» 7x-;W-6-7x-;WlH-< 5^/[4, 5-b] h°'J V> 
HPLC (220 nm) fc&S 99 % (&f£M 3. 56 #) 
MS (APCI+, m/e) 342 (M+l) 
25 «M 314 

2-[3-(3-/^;i/7 h^v) 7x-;W-6-7x-;p-iH--r 5 5-b] t? U 5?> 

HPLC (220 nm) ftft 97 % (&iNWJ 3. 86 #) 

MS (APCI+," m/e) 358 (M+l) 

HM01I315 
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2-[3-(^^^>^;i/^4 1 >') 7 x- )V\ -6-7 xn;i/-lH--f S ^7 [4, 5-b] tf U *J> 

* , 

HPLC (220 nm) MS 99 X Ofc&Pfffl 3. 89 #) 

MS (APCI+, m/e) 358 (M+l) 

H#£0i]316 

5 2-[3-(v7U'\+>';M h+v)7x^;H-6-7x-;U-lH--l'5^V[4,5-b]hrU 

< 

~7> 

HPLC (220 nm) MS 97 X (^M 4. 11 ft) 

MS (APCI+, m/e) 384 (M+l) 

«M317 

10 2- [3- (S/i/ P >?JVt + ~» 7 x - JW - 6- 7 x H-^f 5 [4, 5-b] k?ijv> 

♦ 

HPLC (220 nm) MS 99 X' (ftftftM 3. 69 ft) 

MS (APCI+, m/e) 356 (M+l) 

HJ&$I318 

15 6-7 x -;i/-2- [3-(2-7 x ~;i/X h 7 x~;M -1H--Y 5 ^7* [4, 5-b] tf' J v> 
HPLC (220 nm) MS 98 % mWmm 3. 81 ft) 
MS (APCI+, m/e) 392 (M+l) 
DIM 319 

2-(3-X h^v7x-;i/)-6-7x-;i/-lH-T5^y[4, 5-b] tf U 5» 
20 HPLC (220 nm) MS 96 X mmmffl 3. 33 ft) 
MS (APCI+, m/e) 300 (M+l) 
320 

6- (2-7 O 7 x ~JU) -2- [3- (^\^ z/)ltt v) 7 i^JW -lH->f 5 [4, 5-b] 

25 HPLC (220 nm) MS 98 X (ftftftlH 4. 18 #) 
MS (APCI+, m/e) 390 (M+l) 
MfflM 321 

2- [3- (3-7*T-n;i/^^v) 7 x-Jl/] -6- (2-7;^ □ 7 z-JW -1H--T 5 ^ V [4, 5- 
b]fc°'>7> 
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HPLC (220 nm) $fi& 100 X (&*#« 3. 66 #) 
MS (APCH, m/e) 360 (M+l) 
$mM 322 

6- (2-7)V*U7 x-;W -2- [3- (3-* 5P;U7 h^»7i =;W-1H 5 ^/ [4, 5- 
5 b]fc!U^> 

HPLC (220 nm) ^ 98 % (&J#I$W 3. 97 #) 
MS (APCH, m/e) 376 (M+l) 
323 

6-(2-7MD7x -2- [3- (* ^ >^;V^^r 5*0 7 x ~ ;M -lH-f ^ ^ 1/ 
10 [4,5-b]t?U^> 

HPLC (220 nm) Mft 97 X (&&P#F^ 4. 02 
MS (APCH, m/e) 376 (M+l) 
«#!l324 ' • 

2- [3- (^DA^ ~>;m h+'»7x njU] -6- (2-7 JV* U7i ~;|/) -1H-- f 5 ¥V 
15 [4,5-b]k 1 'Jy> • ' 

HPLC (220 nm) *fi& 98 X (^BtFfl 4. 20 #) 
MS (APCH, m/e) 402 (M+l) 

mmm 325 

2- [3- (^D ^ yj-frtt 7 x -6- (2-7MD7x ~ ; W -1H-- f 5 ^/ 
20 [4,5-b]t?lH7> 

HPLC (220 nm) ffifK 98 X (&J#U#IW 3. 79 #) 
MS (APCH, m/e) 374 (M+l) 
326 

6- (2- 7 Jl/t O 7 x " Jl/) -2- [3- (2-7 x " h +y) 7 xr ;W -lH-f 5 
25 [4, 5-b] tf U *>> 

HPLC (220 nm) US. 99 X (UWmffl 3. 91 #) 
MS (APCH, m/e) 410 (M+l) 
H»J 327 

2-(3-Xh+v7x-;W-6-(2-7;^D7x-;i/)-lH-T5^V[4, 5-b]fcT'JS?> 
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HPLC (220 nm) MS 99 % (fiHtftM 3. 41 
MS (APCI+, m/e) 318 01+ 1) 
MMM 328 

6- (2-7 U;W-2-[3-(A.+^;p^ v) 7i -;W-lH-f 5 ^^[4, 5-b] If U v> 
HPLC (220 nm) MS 97 X (#MtTO 4. 07 ft) 
MS (APCI+, m/e) 362 (M+l) 
$mffl 329 

2-[3-(3-^TrM+y)7i-;W-6-(2-7 D;W-lH--r 5 ^/[4, 5-b] tfU v> 
HPLC (220 nm) MS 96 % (#j#P#ffl 3. 52 #) 
MS (APCI+, m/e) 332 (M+l) 
330 

6- (2-7 U;W-2-[3-(3-^^;i/7>^rv) 7x^;W-lH--T 5^V[4, 5-b] tf <J v> 
HPLC (220 nm) MS 96 % (Uft$$ffl3.Mft) 
MS (APCI+, m/e) 348 (M+l) 

mmm 331 

6- (2-7 U ;i/)-2-[3-(^^^>^;i/^-^^) 7xn;W-lH--r 5 ^V[4, 5-b] tl U v 
> 

HPLC (220 nm) MS 99 % 3. 89 #) 

MS (APCI+, m/e) 348 (M+l) 
332 

2-[3-(y^D^yjMb+y)7i -JU] -6- (2- 7 U ; W - 1 5 ^ 7* [4, 5-b] tf 

HPLC (220 nm) MS 97 X (£&#M 4. 10 #) 
MS (APCI+, m/e) 374 (M+l) 

mmn 333 

2- [3- (v7 n "O^I^+vO 7 x ~M -6- (2-7 U JU>-1H — T S.^V [4, 5-b] tf »J 
HPLC (220 nm) MS 96 % 3. 65 %) 

i 

i 

MS (APCI+, m/e) 346 (M+l) 



WO 03/045929 



PCT/JP02/12264 



141 



'MM 334 

6-(2-7 U J!/)-2-[3-(2-7x^X 7x^;i/)-lH-f S^V [4, 5-b] fc?U 5 



HPLC (220 nm) mm. 96 % 3. 81 

5 MS (APCI+, m/e) 382 (M+l) 
«M 335 

2-(3-X5 1 ;U7x-jl/)-6-(2-7'JJW-lH--r ==^V.[4,5-b] tf U*?> 
HPLC (220 nm) fifcS 94 X (ftftttRQ 3. 26 #) 
MS (APCI+, m/e) 290 (M+l) 
10 bT##M 49 ©-fb^%t#SO#P >iffiIKL, 1 0) 

MM 336 

6-(3-7Mn7x-jW-Z- (3~f V y P 7j?^ > 7 x ~ ; W - 1 H-f ^ *V [4, 5-b] tf 
15 U5?> 

HPLC (220 nm) mM 99 % (ft&ftlRI 3. 58 £) 
MS (APCI+, m/e) 348 (M+l) 
337 

6-(4-7;^D7x-;W-2-(3-f.y7D^v7x-;i/)-lH-r$^V[4 ( 5-b] tf 
20 U> 5 > 

HPLC (220 nm) m& 100 X (ftftl$R(|3.51 #) 
MS (APCI+, m/e) 348 (M+l) 
338 

6-(2, 4-y7J^Q7iZJW-2-(3^ 77°Dtf *>-7x-;i/)-lH-< 5*V[4, 5- 
25 b]e'Jy> 

HPLC (220 nm) jjftg 99 X (#j#l$|HJ 3. 63 #) 
MS (APCI+, m/e) 366 (M+l) 
;J609 339 
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6- (3, 4-7 7MD7i -J|/) -2- (3--f V^n^^x njl/) - 1H--T 5 W [4, 5- 
b]H'Jy> 

HPLC (220 nm) ®M. 100 X (&#B#ra 3. 68 #) 
MS (APCI+, m/e) 366 (M+l) 

4 

340 

6-(2-^dd7i^W-2-(3-^ vy°u^z/y^-)V)-m-^ S^V/[4. 5-b] HI) 

HPLC (220 nm) « 99 X (^jUtM 3. 66 #) 
MS (APCH, m/e) 364 (M+l) 
341 

2- (3--T V 7* P # * 7 x - ; P) -6- [2- ( h U 7 P * J-)V) 7 x ~ ) V\ - 1 EM* 5 7* 
V [4, 5-b] tf 1) v> 

HPLC (220 nm) 98 95 (£9f M 3. 76 ft) 
MS (APCH, m/e) 398 (M+l) 
HS&M 342 

2-(3--r y7P#^->7x-;i/)-6-[3-( h u 7;^P^^;i/) 7x^;v]-iH--r 

y[4,H]k , 'Jy> 

HPLC (220 nm) 99 58 ($J#flf Pel 3. 87 #) 
MS (APCI+, m/e) 398 (M+l) 
HJS#I 343 

2- (3— r y 7P^x7x-;P)-6-[4-( h u 7;^p^ h^v) 7x-;W-lH--i' 5 
yy[4,5-b]tfUv ? > 

HPLC (220 nm) 99 % (VkftWffl 3. 91 ft) 
MS (APCH, m/e) 414 (M+l) 
HJfsM 344 

2-(3--fy7P^^'>7x-;i/)-6-(2-^ h^v7x-;i/)-lH--T5^y[4 ( 5-b]e 
Uv ? > 

HPLC (220 nm) Hfc^ 100 % (Uftmffl 3. 41 #) 
MS (APCH, m/e) 360 (M+l) 
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mmm 345 

> 

2-(3-^V7'D^->7^-;W-6-(3-^b^v7xr.;W-lH-'<$^/[4 J 5-b] E 

HPLC (220 nra) 100 * (f iUfsl 3. 50 ^) 
5 MS (APCI+, m/e) 360 (M+l) 
MMM 346 

6- (1 , V'-;W5~f ;W -2- (3--f V 7'D#*'>7irJl/) -1H--T 5 ^ 

7 [4, 5-b] h° U v > 

HPLC (220 nm) US. 99 % (#i#B#W 3. 43 ' 
10 MS (APCI+, m/e) 374 (M+l) 
MMM 347 

2- (3-f 7 7° U # ^ v 7 x - ;V) -6- (4- 7 x 7 ^ s s 7 x - ; W - 1 H-f 5 7V [4, 5-b] 
t?U~7> 

HPLC (220 nm) ^ 100 % (ffijtPtW 3. 96 #) 
15 MS (APCI+, m/e) 422 (M+l) 

348 

2- (3-f 7 7°P 7^77 x-;i/) -6- [4- (^ ^;i/9^) 7 x - M -lH--f 5 $V [4, 5- 
b]tfU'7> 

HPLC (220 nm) 100 % (&&Bf Pfl 3. 65 #) 
20 MS (APCI+, m/e) 376 (M+l) 
HJfiM 349 

3- [2- (3--T 7 7* P * 5/ 7 x n;U) -1H--T ^ W [4, 5-b] If U P >-6-f ; W ^ > V 

HPLC (220 nm) 98 X (ftftftHO 3. 51 &) 
25 MS (APCI+, m/e) 355 (M+l) 
MM 350 

N-[3-[2-(3-r77°D^^v7x-;W-lH-f S^7*[4, 5-b] t? U V>-*-4 )V\ 7* 
HPLC (220 nm) MS 97 % (##15119 3. 12 #) 



WO 03/045929 PCT/JP02/12264 

144 

MS (APCI+, m/e) 387 (M+l) 
%Hm 351 

6-(l-^>y75>-2H , ;W-2-(3-ry^DJi?*5/7x-;W-lHH'$^/[4, 5-b] 
tf U> f > 

5 HPLC (220 Ml) Jfi&lOO X (&J#P#|ig 3. 98 #) 
MS (APCI+, m/e) 370 (M+l) 

161 ©#fefc*CT«T0«« 352-359 ©fc£*££j£l,fc 0 
HJSM 352 

2- (3, 4-5^ h * 5"* >SW) -6- (2-7 U ;W -1-* ^WlH-T 5^/[4, 5-b] If U 5? 
> 

HPLC (220 nm) « 100 X (£&tRf 2. 93 #) 
MS (ESI+, m/e) 350 (M+l) 
H2f§0ll 353 

2- (3,4-5?* h+^>y;i/)-6-(2-7UJW-l-(2-/ h + vX^W-lH-f ^ W 
[4, 5-b]tfUS?> 

HPLC (220 nm) m& 98 X 3. 10 #) 

MS (ESI+, m/e) 394 (M+l) 
354 

1- (5-7 a 7 U hf ;M -2- (3, 4-5>* h -6- (2-7 U )V) -1H--T 5 
7V[4, 5-b]fc?U5?> 

HPLC (220 nm) « 100 X (S^Hfl 3. 35 #) 

p 

MS (ESI+, m/e) 390 (M+l) 
SISSM 355 

2- (3, 4- h * 5^ > -6- (2- 7 U ;W -1 ~f 7 73MMH--T 5 7V [4, 5-b] tf 
>J>>> 

HPLC (220 nm) 100 % (&mm$ 3. 44 #) 
MS (ESI+, m/e) 392 (M+l) 

mmm 356 
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2-(3, 4-5?* h^v^>v/l/)-6-(2-7 U;0-l-(4-^>xn;W-lH-f 5^/[4, 5- 
b]hf'J> ? > 

HPLC (220 nm) $£g 100 X («#P#p B 1 3. 50 #) 
MS (ESI+, m/e) 404 (M+l) 

5 mmm 357 

4- [2- (3,4-5?* h^^>v;l/)-6-(2-7 U;W-l&-f =-^/[4, 5-b] tf U v>-l- 

-f ;W y ^ > - h U ;i/ 

HPLC (220 nm) *&& 100 X (#Jf ftffl 3. 11 #) 
MS (ESI+, m/e) 403 (M+l) 

10 mmm m 

2-(3, 4->>* h+>'^>S?;W-6-(2-7'U;W-l-(2-7x-;Px^;W-lHH'$^/ 
[4,5-b]tTU^> 

HPLC (220 nm) ffig 99 % (£jlj#0# HQ 3. 62 ft) 
MS (ESI+, m/e) 440 (M+l) 
15 %W\ 359 

BHK 2- [[2- (3, 4-5?* h*5^>5?;»-6-(2-;7 U;U)-lH--f 5 ^!/[4, 5-b] tf U 5? 

HPLC (220 nm) ^100 * (f#J|Pf 3. 43 #) 
MS (ESI+, m/e) 484 (M+l) 

(ommm 360 ©ft^fc^j&bfc. 

HMM 360 

2- [[2- (3, 4-5?* h^^>v;P)-6-(2-7 U;W-1H~< S*V[4, 5-b] t? 'J 5?>-l- 

-f ;w * 3S>w 7x/-a 

25 HPLC (220 nm) US. 100 X («^F«3.21 #) 
MS (ESI+, m/e) 442 (M+l) 

MM 161 ©#&£«T^T©«M 361-366 ©fl^fg££-/&^ Co 
HJSM 361 
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2-(3-^h^^>7i-JW-6-(2-7 U;W-l-^^;i/-lH--r 5 97 [4, 5-b] fcTU >>> 
HPLC (220 nm) « 100 * (#}tl$fl»1 3. 48 #) 
MS (APCI+, m/e) 348 (M+l) 
362 

5 2-(3-^h^'>7x-;W-6-(2-7U;W-l-(2-^ h=^>X3Ml/)-lH-f 5£V[4, 5- 
b]tfU> 5 > 

HPLC (220 nm) « 97 % ({£&M 3. 63 #) 
MS (APCI+, m/e) 392 (M+l) 
^6fiM 363 

10 2-(3-7h^->7i ~ )V) -1- (~> ^7 D 7'U \f.)V^)V) -6- (2- 7 U ;W -1H-- f 5 97 
[4, 5-b] t! U 5» 

HPLC (220 nm) fcfeg 98 X (§iHf B 1 3. 90 ^) 
MS (APCI+, m/e) 388 (M+l) 
H»J 364 

15 2-(3-7h^->7xn;W-6-(2-7 U;W-l-(4-^>r-;W-lB--f S.97U, 5-b] fc? 
U> 5 > 

HPLC (220 nm) $&M 96 X (##fl#BB 4. 02 #) 
MS (APCI+, m/e) 402 (M+l) 
aj 365 

20 4- [2- (3-7 h^->7x-;W-6-(2-7 U ;W-lH-*f 5^7 [4, 5-b] tf U i?>-l-<iM 

79 >- h u ;i/ 

HPLC (220 nm) 99 % (fiHWIH 3. 59 
MS (APCI+, m/e) 401 (M+l) 

i 

MMM 366 

25 im 2- [[2- (3-7 h+y7xZJW-6-(2-7 U JW-IHH' 5 ^7[4, 5-b] tf U 5»- 

HPLC (220 nm) 91 X (&J#I$W 3. 93 #) 
MS (APCI+, m/e) 482 (M+l) 
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mm^mtLxmmm 366 (oit^m^m^L, msm 157 ©^sctct^t 
(ommm 367 ©fc^s^Lfc. 

367 

2-[[2-(3-7*h^v'7x-;W-6-(2-7 V)V)-\TM B. ?V [4, 5-b] If U v>-l--f 
5 ;W jWM 7 x y 

HPLC (220 nm) ifcffc^ 97 % (fiy#P9|IQ 3. 85 #) 
MS (ESI+, m/e) 440 01+ 1) 

ffi»K£LT##M 60-66 ©ft£tf£&a©^n>m£M31;RU «M 
214 ©^teiUPUT^TO^JfiM 368-380 Oft'&ttS^bfc. *©l8k 

. MM 368 

2- (3-^ h+y7x"JW -5-7 xZi;p^>»/^**/-;P 
HPLC (220 nm) 98 % (ftftftM 5. 04 £0 
15 MS (ESI+, m/e) 302 01+ 1) 
MM 369 

2- [ (E) -2- (3-7;fc* □ 7 x - JU) If-JW -5-7 x " >V**UrV-)V 
HPLC (220 nm) ^ 98 % (&&P#Rfl 5. 15 #) 
MS (ESI+, m/e) 316 01+ 1) 
20 MM 370 

2- [ (E)-2- (2-7)1/^0 7 x-)W Xf-JW -5-7 i-JK >^^1+ x /-)l/ 
HPLC (220 nm) JjSfc^ 97 X (&f# 5. 24 #) 
MS (ESI+, m/e) 316 (M+l) 
"J 371 

25 2- [ (E) -2- (3, 4-7 7 7 x ~JW It-JW -5- 7iZJK> 7^*1+ 7~)U 
HPLC (220 nm) US. 91 % (^B#W5.44^+) 
MS (ESI+, m/e) 366 (M+l) 
MM 372 

2- [ (E) -2- (4-* 9S/U7 x ")!/) Ij-JW -5- 7 x ~ )1/^ > 7**1t 7-JU 
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HPLC (220 ran) $&& 100 % (fiy*I^IH 5. 37 ^) 
MS (ESI+, m/e) 321 01+ 1) 
$mM 373 

5- 7 x - )V-2- [ (E) -2- [3- ( h u 7 M □ * h * */) 7 x ifzjW < y 

5 -tf-y-;i/ 

HPLC (220 nm) mM 99 % <#j# BfPfl 5. 42 #) 
MS (ESI+, m/e) 382 01+1) 
MM 374 

5- (2-7 1) ;» -2- (3-^ hti/7x-j|/)^>ywy-il/ 
10 HPLC (220 nm) MS 99 % (fiU#l$ra 4. 82 #) 
MS (ESI+, m/e) 292 (M+l) 
HS&M 375 

2- [ (E) -2- (4-7 p p 7 x - ) V) xf^JW -5- (2- 7 U ;W ^ >7^i+ 

HPLC (220 nm) ffig. 99 % (#Uf R#fl§ 5. 21 #) 
15 MS (ESI+, m/e) 322 (M+l) 
HMM 376 

2- [ (E) -2- (3-7MD7i ~ )!/) Xf-;W -5- (2-7 U )V) > 7^3f UV-Jl' 
HPLC (220 nm) 90 % (G&fPtfrl 4. 96 #) 
MS (ESI+, m/e) 306 (M+l) 
20 mt&W 377 

2- [ (E) -2- (2-7;^ p 7 x~;w xx - -5- (2- 7 y M 1 > vWftfV-;i' 

HPLC (220 nm) jffift 100 * (fiy$H#IBJ 5. 03 #) 
MS (ESI+, m/e) 306 (M+l) 
MM 378 

25 2- [ (E) -2- (3, 4- v7 P P 7 x ~ )V) Ir^i.H -5- (2-7 'J )V) K yV^r^V—Jl 
HPLC (220 nm) m& 95 J! (4£j#fW 5. 46 #) 
MS (BSI+, m/e) 356 (M+l) 

i 

MM 379 

5- (2- 7 U )V) -2- [ (E) -2- (4-^ 7 x nj!/) IfXJV] ^ > 



WO 03/045929 



PCT/JP02/12264 



149 



HPLC (220 nm) MS 99 % (fia^W 5. 17 ft) 
MS (ESH, m/e) 302 (M+l) 
380 

5- (2-7 U ;W -2- [ (E) -2- [3- (hU7J^Q^h+y)7 x^;W It-JW ^ >^ 

5 ^t+y-^ 

HPLC (220 nm) mB. 99 % (.UMW 5. 24 #) 
MS (ESH, m/e) 372 (M+l) 

^mmnthx^mm, 45, 60©ft£ti£&ffi©^n>m£^:£«u 11 

]!M2i4(D7j^CTCTOT©^»381~389 (Dft:^^^b7c. <fr 
W&ffl 381 

2- (3-^ h * ^7 x - ;U) -5- [ (E) -2- 7 x-JHr-JW ^ > V^tH/-;!/ 
HPLC (220 nm) ffl,& 99 ^ (£&#!K| ffl 5. 30 ft) 
15 MS (APCH, m/e) 328 (M+l) 

382 

2, 5-tfx [(E)-2-7x-;px^-;i/]^>y^-^ity-;i/ 

HPLC (220 nm) 93 % (Uftftffl 5. 38 #) 
MS (APCH, m/e) 324 (M+l) 
20 $mW 383 

2- [ (E) -2- (2, 4-^7^tn 7 Xf-^W -5- [ (E) -2-7 xr;Hr-)H ^ > 

HPLC (220 nm) iftg 99 % (fiaWfrW 5. 21 
MS (APCH, m/e) 360 (M+l) 
25 £K09 384 

5-(2-7-fe^;P7x-;P)-2-(3-^ h+->7i^)/<>ytW^ 
HPLC (220 nm) ffiM 93 X (&&f$ffi 4. 61 ft) 
MS (APCH, m/e) 344 (M+l) 
'MM 385 
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5- (2-7 ^)Uy iZJW -2- [ (E) -2-7 x ~ Jl/Xx-JW ^>V^r^"/~)l 
HPLC (220 nm) USt 92 % (ft&firffl 4. 73 

# 

MS (APCI+, m/e) 340 (M+l) 
HJS^iJ 386 

5 5- (2-7±^)Vy x - )V) -2- [ (E) -2- (2, 4-y'7JW P 7 i-JW If^iH ^ > V*:* 

HPLC (220 nm) 86 * (Ummm 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
H;6£#l 387 

10 2-(3-p< h+5/7x^i;0-5-(3-lf U^W^OV^Ify-^ 
HPLC (220 nm) ®M 97 « (#jfP#P^ 3. 04 #) 
MS (APCI+, m/e) 303 (M+l) 
388 

2- [ (E) -2- 7 x - ;i/x^ - ;H -5- (3- 1° u s?;W ^ y Vtt-V-V-JV 

15 HPLC (220 nm) ffl.%. 99 X (fiHSB&ffl 3. 21 #) 

■ 

MS (APCI+, m/e) 299 (M+l) 
389 

2- [(E) -2- (2, 4-y7J^D7i-JW XxX;|/]-5- (3-bf U ?)V) ^>!/**t*/- 

20 HPLC (220 nm) $&g 98 X (&&P#IH] 8. 32 #) 
MS (APCI+, m/e) 335 (M+l) 

V 

fcBfStlff £LT##0iJ 67-72, 242—243 ©Mt7x-Mo>i 

£®&U HJS^ 214 0^fe{C5pDTOT©H^J 390-397 <DikG®*&f8,Vfz, 

25 3*lf8&$;Kl/fc. 

H»J 390 

HPLC (220 nm) 99 % (#8B#IS 5. 06 #) 
MS (APCI+, m/e) 302 (M+l) 



» 
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'MM 391 

2- (4-7 D D^> iVV) -6-7 x >l/^^r+hl/— ;b 
HPLC (220 nm) MS 98 X (fig#B#IBJ 4. 98 #0 
MS (APCH, i/e) 320 01+ 1) 

» 

5 ^5SM392 

6- 7 x ~ ;i/-2- [ (E) -2- 7 x "JVXf-JW -1 > l/tf+UV-.H' 
HPLC (220 nm) MS 98 X (fi9#l$ra 5. 16 80 
MS (APCH, m/e) 298 (M+l) 
393 

10 2- [ (e) -2- (2 , 7; 7 x if-;w -6-7 x -;k >y^i+y- JP 

HPLC (220 nm) MS 99 X (ft&ftlRI 5. 28 8) 
MS (APCH, m/e) 334 (M+l) 
HJfiM 394 

j 

2- [(E) -2- {l-7)VHrn 7x-;W Xf-JW -5-7xXM>7W , /-Jl' 
15 HPLC (220 nm) MS 97 X (ft&l$ffl 5. 26 00 
MS (APCH, m/e) 316 (M+l) 

mmm 395 

6- 7 x ~)V-2- [ (E) -2- [4- ( HJ 7 JM- D J* 7 x rjl/| IfXjl/] ^ > 

20 HPLC (220 nm) MS 90 X (ftftlftM 5. 42 #) 
MS (APCH, m/e) 366 (M+l) 
9 396 



6- 7 x-)|/-2- (2-7 xXJUfJW ^ V!/**"^/-^ 
HPLC (220 nm) MS 99 X (&3#pP# ft 4. 92 8) 
25 MS (APCH, m/e) 300 (M+l) 



U 397 



HPLC (220 nm) MS 97 X (ft&ttffl 5. 58 8) 
MS (APCH, m/e) 322 (M+l) 
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MMM 398 

6-7D^-2-(3-Xh*v7xXJW^>7;t*1+V'-Jl' (MMM 242 
(137 mg) , 2-(hU^5 L ;i'X^-;0 77> (321 nig) , > ? ^POt:7 > (h U 7x 
-;i/^7w > »A , ^> f >>A(II) (24 mg) , N.N-^^^MMTS H (4.5 
5 ml) ©^£%£7^rf>^* 80 24 Bfliaa^igif 7jcfc££\ «x 

^;nr»ffibfc. ffla^TK^ (Mgso 4 ) ^, «^M£Ete, mm&z/ 

'J*yM7A^D7hif7 7^-t:#U Mx^;i/-A^> (1 : 9, v/v) 
T^tB-r§@^^MjEMLT#Sn^^S«LT, 6-(2-7 U ;!/)-2-(3-/ 

b^rx7xn;w^>y^+hy-;i/ (76 mg, 58 X) *mtc, 

10 'H NMR (CDC 1 3 ) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3.2, 1.8 Hz), 6.72 (1H, 
dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8. 3, 2.5, 0.6 Hz), 7.45 (1H, t, 
J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm 
HPLC (220 nm) mS. 99 % mwmm 4. 86 #) 
MS (APCI+, m/e) 292 (M+l) 

15 {±}%tllt£LT##0if 67~72, HJfiM 243-255 (Dfc&Wit 2-( h >J ttfrX? 

HJSM399 

20 2- (4-7 D □^>> ? ;W-6-(2-7 U )D 1>*SttW—)V 
HPLC (220 nm) MS. 100 X («J#B#F^ 4. 78 #) 
MS (APCI+, m/e) 310 (M+l) 
400 

6- (2-7 U )V) -2- [ (E) -2-7x-;UXx-JW > "J^r^V—JV 
25 HPLC (220 nm) ftft 99 Si (&j#l$|W 4. 97 #) 
MS (APCI+, m/e) 288 (M+l) 
|»l 401 

2- [(E) -2- (2, 4-i?7Mo 7xXJW Xt-XJW-6- (2-7 U JU) ^ >'/**W-)\> 
HPLC (220 nm) *g£99 X (^PtFdJ 5. 09 #) 
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MS CAPCI+, m/e) 324 01+ 1) 

mmm 402 

2- [ (E) -2- (2-7)lyf a 7i-;W Xf-JW -6- (2-7 U )V) ^>V**r-$\ /-)l> 
HPLC (220 nm) US. 99 X (ft&ftffl 5. 06 #) 
MS (APCI+, m/e) 306 (M+l) 
»M 403 

6-(2-7'J;W-2-[(E)-2-[4-(hiJ7MD^^)7i-Mxf^]^>y^ 

HPLC (220 nm) ffig 100 X (&&M 5. 23 #) 
MS (APCI+, m/e) 356 (M+l) 
£jf 09 404 

6- (2-7 U ;W -2- (2-7xx;i/xf;w ^>i/**-iJ-v/-;P 

HPLC (220 nm) ffig 99 X (ftftftfR) 4. 72 #) 
MS (APCI+, m/e) 290 (M+l) 
&tt0!l 405 

6- (2- 7 u ; w -2- (2-^- 7 ^ > y 

HPLC (220 nm) MS 100 X (ft&ftffl 5. 37 £>) 
MS (APCI+, m/e) 312 (M+l) 
HJfiM 406 

6-(2-7 »J;W-2-7irM>!/t*tJ- , /-;i' 
HPLC (220 nm) #fiS 100 X (£8B$ia 4.81 #) 
MS (APCI+, m/e) 262 (M+l) 
407 

6- (2-7 U )V) -2- (3-^ ^;l/7 x ~;W ^>y^Hty_ ;l/ 

HPLC (220 nm) MS 99 X (ft&ftlflj 5. 07 #) 
MS (APCI+, m/e) 276 (M+l) 
H»] 408 

6- (2-7 U ;W -2- (4-* h + '>7i-)I/)^>yt^t 4 /-;|/ 
HPLC (220 nm) $gg 98 X 4. 78 #) 
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% 

MS (APCI+, m/e) 292 01+1) 
HifiM 409 

2- (3,4-v^ h*v7x-Jb)-6-(2-7U;W^>7***7-;V 
HPLC (220 nm) MS 98 X (fi^^rlRI 4. 50 #) 

5 MS (APCI+, m/e) 322 (M+l) 
HJSM410 

6- (2- 7 LUl/) -2- (2-* h * ~> 7 x^W ^ > 7*** 7-^ 
HPLC (220 nm) MS 99 X (ftftRRfl 4. 42 5+) • 
MS (APCI+, m/e) 292 (M+l) 
10 «M411 

6- (2-7 U )V) -2- (3, 4, 5- h U * h * «>7x=;W^>7*W-^ 
HPLC (220 nm) MS 99 X W 4. 58 
MS (APCI+, m/e) 352 (M+l) 
»#I412 

15 2-(3-7Mn7x ~JU) -6- (2-7 U ;W 7*** 7-^ 
HPLC (220 nm) MS 98 X (^M 4. 96 #) 
MS (APCI+, m/e) 280 (M+l) 

»0iJ413 

6- (2-7 U ;W -2- [3- ( h U 7^*0 * 7 x-JW^>ytW7-Jl/ 
20 HPLC (220 nm) MS 98 X (&JSI$|BI 5. 21 
MS (APCI+, m/e) 330 (M+l) 
HJSM414 

6- (2- 7 >J ;w -2- [3- ( h u 7 ;* h * i/) 7 x ^ > 7***7- 

HPLC (220 nm) MS 99 X (UWmm 5. 28 #) 
25 MS (APCI+, m/e) 346 (M+l) 

415 

3- [6- (2-7 u M y 7***7— ;p-2-^ ;w ^ > 7- b u ;p 

HPLC (220 nm) MS 98 X (ftftftM 4. 63 #) 
MS (APCI+, m/e) 287 (M+l) 
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* 

2-03-^ h*is7 x~;W-6-(2-7 U }V)s<>Vtt1? % S-)V 
HPLC (220 nm) MS 99 % (UW^m 5. 60 
MS (APCI+, m/e) 334 (Mil) 

m^wtvxmmm 242, 244-255 ©{b^£&s©^D>i^M:«u 

214 ®^t^DT^T©«M 417-448 ©fb^^^trco 

mhtco 

3601417 

10 6-(2-7;^D7x-;W-2-(3-^ h^i/7x-JW^> i ;my-^ 

► 

HPLC (220 nm) MS 95 % (&&« 5. 01 #) 
MS (APCI+, m/e) 320 (M+l) 
ij 418 

6-(2-7M07x-JW-2-7x-M>ytW-JV 
15 HPLC (220 ni) MS 100 X (ftmm5.02#) 
MS (APCI+, m/e) 290 (M+l) 

9419 

6-(2-7MP7x-JW-2-(3-^^JV7i-JW^> , /W > /-;1/ 
HPLC (220 nm) MS 99 % (&&$$ffl 5. 26 ft) 
20 MS (APCI+, m/e) 304 (M+l) 

420 

6-(2-7^07x-JW-2-(4-^ h+>'7x-JW^>yt+tl/^ 

■ 

HPLC (220 nm) MS 97 X (^gfUtP^ 4. 97 #) 
MS (APCI+, m/e) 320 (M+l) ' 

25 $mmtt\ 

2-(3,4-v/ h^i/7x-;i/)-6-(2-7^tD7xr)W^>^^y-^ 
HPLC (220 nm) MS 97 X (##1513 4. 71 #) 
MS (APCI+, m/e) 350 (M+l) 
H»J 422 
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6- (2-y)V* U 7x^JW -2- (2-* h*isy i^W ^ >VttW~)V 
HPLC (220 nm) MS 100 X (ftftftlRU. 63 30 
MS (APCI+, m/e) 320 01+ 1) 
HJS^ 423 

5 6-(2-7;^P7xri;i/)-2-(3 > 4,5-bU^ h^^7xr:;i/)^>y^ity-;i' 

HPLC (220 nm) MS 100 % (#f#Btffi 4. 79 3) 
MS (APCI+, m/e) 380 01+ 1) 
$mffl 424 

6- (2-7;i/3- □ 7 x^;i/) -2- (3-7Mn7 x— ji/) ^ >y*^-^i+- 

10 HPLC (220 nm) MS 99 X (&&P#IW 5. 13 #0 
MS (APCI+, m/e) 308 (M+l) 

■ 

HSfi^il 425 

6- (2- 7 Jl/t □ 7 x Z jV) -2- [3- ( h U 7 J!/* n ^ W 7 x-JH ^ > 7t +i+7- 

15 HPLC (220 nm) MS 99 X (&#Bf Iffl 5. 37 30 
MS (APCI+, m/e) 358 (M+l) 
IPJ 426 

6-(2-7MD7 x-;i/)-2-[3- (hU7JVtn^h^» 7i-;W^> , /W/ 

20 HPLC (220 nm) MS 100 X (flU^ISIRI 5. 43 3f) 
MS (APCI+, m/e) 374 (M+l) 
^K50il 427 

3-[6-(2-7Mn7x-JW^> 7-;U-2-< J W ^ > b U >>!/ 
HPLC (220 nm) MS 99 X (&J#Pf K 4. 81 30 
25 MS (APC1+, m/e) 315 (M+l) 

3J 428 

z- (3-* h * s/? x -;u) -6- [2- ( h u 7 □ * w 7i-;W^> , /**t 7- 

)V 

HPLC (220 nm) MS 100 X (&8M#H8 5. 09 3) 
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MS (APCI+, m/e) 370 (M+l) 
£t&ffl 429 

2-7i-;H-[2-(h'J 7)V-tU*?-)V) y x.=.M^>V^r^V-)V 
HPLC (220 nm) MS 100 % (^^5.08^) 
5 MS (APCH, m/e) 340 (M+l) 



2- (3- ^f^7i ~ ; V) -6- [2-(hU7MP^fJW7x-;V]^> 7*^+1+ V*- ;i/ 
HPLC (220 nm) MS 100 % (^J#^15.32^) 
MS (APCH, m/e) 354 (M+l) 

10 MMMm 

2-(4-p< h^v^x-;i/)-6-[2-(hU^;i/^n^^;W7x-;i/]^>v'^^+t-V'-- 

HPLC (220 nm) MS 99 % («Jt[$ffl 5. 08 #) 
MS (APCH, m/e) 370 (M+l) 
15 H^J432 

2-(3,4-v^h+y7x - ;i/) -6- [2- (> U 7MD^^W 7i-JW^>»/W 

HPLC (220 nm) MS 100 % (^RfFs'H. 83 #) 
MS (APCH, m/e) 400 (M+l) 



20 MMM 433 

2- (2-* h ^ *y 7 x - ;w -6- [2- ( hj 7 d * 3=-;w 7 x --ot^i+t*- 

ft 

HPLC (220 nm) MS 100 & (&&M4. 78 #) 
MS (APCH, m/e) 370 (M+l) 
25 mS$J 434 

6-[2-(hU7JI/tD^ 7 x ~ ; W -2- (3, 4, 5- h U jrt h 4 s ~> 7 x ~ ; W ^ > V^t 

HPLC (220 nm) MS 99 X (#J#l$ffl 4. 91 #) 
MS (APCH, m/e) 430 (M+l) 



SIM 430 
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HJfiM 435 

2- (3- 7 M D 7 x - ; V) -6- [2- ( h I) 7 b ^ V) 7 x ~ )V) < y y^-V- 

HPLC (220 nm) m$t 100 % (&mmm 5. 22 #) 
MS (APCI+, i/e) 358 (Mil) 
MMM 436 

6- [2- ( h u 7 p * 7 x - ; w -2- [3- ( h u 7 d ^ 5P; w 7 x - ; w ^ > 

. HPLC (220 nm) »&& 99 X (&j$B#F 0 1 5. 43 #) 
MS (APCI+, m/e) 408 (M+l) 
«M 437 

* » 

2- [3- ( h u 7 p * h * «» 7 x - ; w -e- [2- ( h u 7 p * ^; W 7 x - M * 

HPLC (220 nm) MS. 100 % (ftftrlM 5. 49 #) 
MS (APCI+, m/e) 424 (M+l) 
H»J 438 

* 

3- [6- [2- (hU7MP^ 7 x - ;W ^>V^^/-JV-2--( )V\ b 
HPLC (220 nm) «99.* (fljtff ISIS 4. 92 #) 

» 

MS (APCI+, m/e) 365 (M+l) 
$mm 439 

2, 6-tf7(3-p< h + v7x-;i/)^ 77^+1-7—^ 
HPLC (220 nm) MS 93 X ({&&« 4. 97 #) 
MS (APCI+, m/e) 332 (M+l) 
HJtM 440 

6-(3-^ h+y7i-JW-2-7iZM>VtW l /-jl/ 
HPLC (220 nm) MS 98 % (&j$B#F H l4.95#) 
MS (APCI+, m/e) 302 (M+l) 
^8509 441 



WO 03/045929 



PCT/JP02/12264 



159 



HPLC (220 nm) MS 99 % (ftftftlH 5. 20 
MS (APCI+, m/e) 316 (M+l) 

* 

442 

5 6- (3-* h¥^>7x-;P)-2-(4-^ h^y7irj|/)^>y^t^-Jl/ 
HPLC (220 nm) MS 98 % (ftftftHQ 4. 94 #) 
MS (APCI+, m/e) 332 (M+l) 
443 

2- (3, 4-$?* ^^7x-)W-6-(3-^ h^v7x~;W^>V^-9-l/-;P 
10 HPLC (220 nm) MS 91 X (#&B#P H 1 4. 67 #) 
MS (APCI+, m/e) 362 (M+l) 
444 

2-(2-* h^~>7i-J|/)-6-(3-^ h^^>7x-;i/)^>\/^i+-y-;i, 
HPLC (220 nm) MS 93 X 4. 59 #) 

15 MS (APCI+, m/e) 332 (M+l) 
III 445 

2- (3-7;M- D 7 x -;W -6- (3-^h+y7x ^ >^;t=M+V-;|, 
HPLC (220 nm) MS 97 X (&&B#Pb15.08#) 
MS (APCI+, m/e) 320 (M+l) 
20 446 

6- (3-^ h ^ y 7 ihjW -2- [3- ( h U 7 Jl't □ ^ W 7 x ~ ; W ^ > > /^^++ * /— 



HPLC (220 nm) MS 100 X (fi8SI$|S! 5. 34 #) 
MS (APCI+, m/e) 370 (M+l) 
25 HJS^J447 

6- (3-* h+y7iz;i/)-2-[3-(h'j7;^D^ h*^)? x.-M'OVttW 

HPLC (220 nm) US. 99 X («B#P^5.40^) 
MS (APCI+, m/e) 386 (M+l) 
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mt&M 448 

3-[6-(3-* h+>'7i^W / <> i ;W^JH-'fJl']^> , /-h l JJl/ 
HPLC (220 nm) ffi.m 100 51! (#j#Pf R3 4. 80 ft) 
MS (APCI+, m/e) 327 (M+l) 

5 tLxmmm 2u^2n (oit^mt 2-(hU7>;i/7^~;p)'7?>£ 

wRh, mmm 398 o^miz.m^xsxTfDmmm 449-464 o^m^^t^ 
-e*> )S crisis n & 3 u t> 7)1% 7i^a^h^77^Ha 

$mm 449 

10 6- (2-7 u;w-2-[3-[( h u 7;^o^^;0^] 7xn;i/]^>i/^ity-;i' 

HPLC (220 nm) 96 % (TOW 5. 41 ft) 
MS (APCI+, m/e) 362 (M+l) 
450 

2- [3-7;i^ n-5- (h'j7Mn^ 7 x^;W -6- (2-7 u ;W ^>'/wy 

15 

HPLC (220 nm) fflM 93 « (&^Fb1 5. 32 ft) 
MS (APCI+, m/e) 348 (M+l) 
3J451 

2- (3-X h+'>7x - JI/) -6- (2-7 U )V) *>VttW-)V 
20 HPLC (220 nm) 98 % (&J#Pf R8 5. 06 #) 
MS (APCI+, m/e) 306 (M+l) 
MMM 452 

2- [3, 5- MTs ( h 'J 7)V*U * ?)V) 7 x~;H -6- (2-7 U M ^ ^/ttW—fr 
HPLC (220 nm) 93 % OS^PtFal 5. 55 #) 
25 MS (APCI+, m/e) 398 (M+l) 

453 

2- (3, 5-y7M P 7 x ~ ;W -6- (2-7 I) ;W ^ >*/:t4 1 UV-;i' 
HPLC (220 nm) ®M 95 515 P#Fb1 5. 14 #) 
MS (APCI+, m/e) 298 (M+l) 
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<M 454 

6- (2-7 U M-2- (3-7 i/^->7i-JW ^ >VttW-)V 
HPLC (220 nm) % (fiUSWIW 5. 43 $» 

MS (APCI+, m/e) 354 (M+D 
9 455 

6- (2-7 u ;i/)-2-(5-^^;w2-5 i x-;i/)^>i/^-^u-y-;v . 

HPLC (220 ni) ffig 100 X (fiUW*M4.9l£) 
MS (APCI+, m/e) 282 (M+l) 

mmm 456 

1 0 2- (K> 4 /77 >-2--f ;W -6- (2-7 U )V)1»/ttW-)V 
HPLC (220 nm) ffift 99 X («ft« 4. 95 #) 
MS (APCI+, m/e) 302 (M+l) 
457 

2- (l-^> 7^7 x >-2--T ;0-6-(2-7 U )V) O VttV 
15 HPLC (220 nm) £i&S 100 X (#j$l$fig 5. 30 #) 

MS (APCI+, m/e) 318 (M+l) 
$2fffll 458 

6-[6-(2-7U»^>v*^w % /-;w2-'f;n+y u > 

HPLC (220 nm) 100 X (fiy^NFK 3.51 #) 
20 MS (APCI+, m/e) 313 (M+l) 
HJfi^il 459 

6- (2-7 U )V) -2- (3-~ h D 7 x~;W ^V^t+lfV— ^ 
HPLC (220 nm) MS 100 X (#j$l$IBJ 4. 82 #) 
MS (APCI+, m/e) 307 (M+l) 
25 HJStfil 460 

3- [6- (2- 7 u ; v) ^ > 7:t+i+y- ;i/-2--r ;w 7 - u > 

HPLC (220 nm) 92 X (Uftmm 3. 37 #) 
MS (APCI+, m/e) 277 (M+l) 
»J461 
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N- [3- [6- (2-7 U )V) *>V**D-V-)l-2-<1 )V\ 7 *-)V\ 7*fe h 7 ^ F 
HPLC (220 nm) $i£g 83 % (m$mm 4. 08 ft) 
MS (APCH, m/e) 319 (M+l) 
HMM462 

5 N-[3-[6-(2-7U;i/)^>V^ity-;i/-2-f ;i/]7x^i;W^>X75 H 
HPLC (220 nm) MS 86 X (&J3W3 4. 72 ft) 
MS (APCI+, m/e) 381 (M+l) 
«#I463 

N- [3- [6- (2-7 U )V) 0*Jtt-yrV-)V-2-i M 7 x~;H ^^>^I/*>75H 
10 HPLC (220 nm) ®M 92 X (ftftftffl 4. 16 ft) 

* 

MS (APCH, m/e) 355 (M+l) 
464 

n-x3M1/-n' -[3- [6- (2- 7 w)^> , /w/-;w-f ;w 7i-;W 

HPLC (220 nm) 95 X (fi^NfK 4. 1 6 ft) 
15 MS (APCI+, m/e) 348 (M+l) 

\ti$£®}WtLT$m&\ 256-271 (Dik&mt 2-7MD7i^D>1£| 
*RU H»J 214 CD^gl:?i;T£(T«)» 465-480 Oft^S^L/fc. * 

20 465 

6-(2-7MD7x -;U) -2-[3-[( + 'j7;Ptn^fJW5 ; t]7x-Jl/]^> Vtt 

HPLC (220 nm) m& 99 % ($Jf TO 5. 56 ft) 
MS (APCH, m/e) 390 (M+l) 
25 ggUffiftl 466 

6-(2-7MQ7i-;i/)-2-[3-7MD-5-(h U 7)\>*U*=f-)V) 7x~Jl/]^> 

HPLC (220 nm) « 97 X (ft&l$M 5.46 ft) 
MS (APCH, m/e) 376 (M+l) 
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* 

HJSM 467 

2- (3-X h * i/ 7 x n )V> -6- (2- 7M07i-il/)^> 7*^1+ 
HPLC (220 nm) MS 96 % ({SUtU^ 5. 23 #) 
MS (APCI+, m/e) 334 (M+l) 
5 468 

2-[3, 5-k'X ( h U 7JVtn^f JV) 7i^JH-6-(2-7MP7x^JW^>m 

HPLC (220 nm) MS 99 « (&lf HtH3 5. 68 #) 
MS (APCI+, m/e) 426 (M+l) 
10 HM469 

2- (3, 5-y 7At n 7 x z;W -6- (2-7jPt D 7 ^ >7t W 1 /-^ 

r 

HPLC (220 nm) MS 100 % (&Jf PtPeU 5. 29 #) 
MS (APCI+, m/e) 326 (M+l) 
^MM 470 

15 6-(2-7J^D7 x ~)V) -2- (3-7 x /^^7ir:jW ^ >VttW-)V 
HPLC (220 nm) MS 100 % (&&Bf W 5. 57 #) 
MS (APCI+, m/e) 382 (M+l) 

r 

6- Ci-y)V3r 071 -2- (5-* ^;u-2-^x - ;i/) ^ > Vtt-y- 

20 HPLC (220 nm) MS 99 % TOlRtPfl 5. 08 #) 
MS (APCI+, m/e) 310 (M+l) 

» 

2-(i-^>^/7 ^ >-2--r JW-6-(2-7Mn7 xx;i/)^>y^-^-t+V-;i/ 

HPLC (220 nm) MS 97 % ({S^Nl 5. 12 #) 
25 MS (APCI+, m/e) 330 (M+l) 

mmmm 

2-(\-^>v^y x >-2— r ;w-6- (2-7Mn7 x -)V) t>V t 

HPLC (220 nm) MS 100 X (£9f B#F^ 5. 44 #) 
MS (APCI+, m/e) 346 (M+l) 
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MM 474 

6-[6-(2-7;^P7xn;0^>>y^ij-7-jl / -2-^ jj,]^ ; u y 
HPLC (220 nra) «99 % (QkmmmZ.Utt) 
MS (APCI+, m/e) 341 (M+l) 
5 mMM 475 

HPLC (220 nm) *s£g 100 * tt£&W4.99#) 
MS (APCI+, m/e) 335 (M+l) 

■ 

^MM 476 

io 3- [6- (2- 1 □ 7 1 r ^ > y t ji'-z-'f ;H7nu > 

HPLC (220 nm) mM 97 % (ft&ftffl 3. 62 #) 

■ 

MS (APCI+, m/e) 305 (M+l) 
MMM 477 

N- [3- [6- (2- 7;i/t D 7 x r J W ^ > 7t f 7- Jh2-< ;H 7 x ~ JU] 7-fe h 7 ^ 
15 K 

HPLC (220 nm) 90 % (&nm m 4. 28 #) 
MS (APCI+, m/e) 347 (M+l) 
fij 478 

N- [3- [6- (2-7MD7I n;P) ^ > V**-* >/_;i / _2-^ ;|/j7x- ^] ^ > XT =• 
20 H 

HPLC (220 nm) « 87 X (#£H#Pfl 4. 88 ft) 
MS (APCI+, m/e) 409 (M+l) 
HJ&M 479 

n- [3- [6- (2-7;i/^- n 7 x - )V) ^ > i/^-jjv-^h' M 7 x ^ ^ >7 ;p 

25 *>75 H 

HPLC (220 nm) #fifl? 95 2! (^&H#ffl 4. 35 #) 
MS (APC1+, m/e) 383 (M+l) 
■MM 480 
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- [3- [6- (2-7)1,* D 7 x ~ )V) O^ttV V—))r-2-4 M 7x-jW 



HPLC (220 nm) fflM 96 % ($&« 4. 36 #) 
MS (APCI+, m/e) 376 (M+l) 
5 ffiftttJt i:LT*JSM 273~281 <Dft&mt 2-( h U 7*^;WX*~)l/) 77>^ 
8ft U «M 398 ©Tj&CTCTOT^ifcM 481~488 ©{fr&ttfc'&fifcLfc. 
*0R> fcJS D TSIS^ * S ^ « 7 U * 7 A 7 p v h ^ 7 7 A - fc «k 

10 6-(2-7U;w-2-(3--r v 7°n^+y 7 i-jw ^>^+-t)-y-;p 

HPLC (220 nm) Jftg 95 % 5. 25 #) 

MS (APCI+, m/e) 320 (M+l) 
482 

6- (2- 7 U ; W -2- [3- (s\3r 5/)Vtt 7) 7 x =;W ^ > v^^ti- y*-;i/ 
15 HPLC (220 nm) tfM 100 % 6. 20 #) 

MS (APCI+, m/e) 362 (M+l) 
«M 483 

« 

6- (2-7 U ; W -2- [3- (3-* ^;V7* h * 7) 7 x - ; W ^ 7 l/***!/-^ 
HPLC (220 nm) 100 % OSItPtra 5. 83 #) 
20 MS (APCI+, m/e) 348 (M+l) 
MMM 484 

2- [3- (-7 7 U ^>=?)Vttz/) 7 x ~M -6- (2- 7 U )V) * > VttW—JV 
HPLC (220 nm) ftgg 99 X m$fV%ffl 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 485 

2- [3- (-7 7 n7n h+7) 7x~;W-6-(2-7 y ;W^>vWr-»iV-;P 

HPLC (220 nm) |i&^100 % (#j# ftR) 5. 25 #) 
MS (APCI+, m/e) 332 (M+l) 
Mffiffl 486 
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2- [3- y i?)],** y) 7 x n M -6- (2- y y ; w y vr*=H^ 
HPLC (220 nm) MS 100 * (&&II#|I1 5. 36 ft) 
MS (APCI+, m/e) 368 (M+l) 

5 [3-[6-(2-7U;W^>y^^y-;i/-2-^;W7x7^^]^ tert-7^1/ 
HPLC (220 nm) MS 99 X (ft&l$m 5. 10 ft) 
MS (APCI+, m/e) 392 (M+l) 

Mmmm 

2- [3- [6- (2- 7 U ;W ^ y M 7 x J * *| -N- * h 7 

o 5 K 

* 

HPLC (220 nm) MS 97 X («^^ffl 4. 06 #) 
MS (APCI+, m/e) 349 (M+l) 

ffl&%K£LT^J609 273^281 ©fc£»£&a©#D>K£i81:«ftU 
M214©^fc2pi;T£(T©^JSM 489~504 ©^*^figLfc. &B 

489 

6-(2-7;^n 7 x~;i/)-2- (3-r y 7W*v-7 x -;w ^>y*:*=H^ 

HPLC (220 nm) MS 100 % (##I$|H! 5. 47 
MS (APCH, m/e) 348 (M+l) 
MMM 490 

6- (2-7;^D 7 -2- [3- v) 7 x -;M ^>y^U-»/-;i / 
HPLC (220 nm) MS 100 % MR 6. 52 #) 
MS (APCI+, m/e) 390 (M+l) 
IW1 491 

6- (2- 7 ;m- □ 7 x w -2- [3- (3-^ ?)V 7> * y) 7 x - ^ > y # *tiV- )V 

HPLC (220 nm) MS 100 % (WORMS. 10 ft) 
MS (APCI+, m/e) 376 (M+l) 
MMM 492 
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2- [3- (5/9 D 1>^j\,ttp>) 7 x - )V\ -6- (2-7 M D7i ^> V^U" V 

HPLC (220 nm) MS 100 K «&j#P#fffl 5. 93 
MS (APCI+, m/e) 374 (M+l) 
5 MM 493 

2- [3- (i/ 7 P 7D * h * 7 x ^; V] -6-(2-7MD7i-;i/)^>^1t 

HPLC (220 nm) MS 100 % OfcitM 5. 46 
MS (APCI+, m/e) 360 (M+l) 
10 »#i|494 

2- [3- K v) 7 x -6- (2- 7Mo7i V) ^ > y 

HPLC (220 nm) MS 100 % (UW^m 5. 57 #) 

MS (APCI+, m/e) 396 (M+l) 

HJSM495 

15 [3-[6-(2-7;^P7x^;i/)^>l/^lJ-y-;U-2— fJW7x/^y]Si tert- 

HPLC (220 nm) MS 100 % (^ra 5. 30 #) 
MS (APCI+, m/e) 420 (M+l) 
MMM 496 

20 2- [3- [6- (2-7;^ D 7 x ~ ;W ^ > V^^U-l/-;^-^ ;W 7 x J * i/\ -N-* 5^ 

HPLC (220 nm) MS 97 X (ftfiMSM 4,23#) 
MS (APCI+, m/e) 377 (M+l) 
H» 497 

25 6-(2,4-v7;i/^07x-;l/)-2-(3-<V7 0 0^^i/7x-;i/)^>7^4 1 1fy-->'t' 
HPLC (220 nm) MS 100 % (#J$I$|H| 5. 48 #) 
MS (APCI+, m/e) 366 (M+l) 
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^(M-y7Mn7x-jW^[3-(A+yM^y)7x-JW^>^wy- 
)V 

HPLC (220 nm) iftg 100 X (ftftftM 6. 49 ft) 
MS (APCI+, m/e) 408 (M+l) 
MM 499 

6- (2, 4-y7M0 7 i-JW -2- [3- (3-pWl/:7* h^ris) 7i^JW ^> V^^ifV 
-)V 

HPLC (220 nm) MS 99 X (#8fW6.10#) 

■ 

MS (APCI+, m/e) 394 (M+l) 
MM 500 

4 

2- [3- (v^ D^>^;p^"+i/) 7 x - -6- (2, 4->?7JWD7x^W t>!/t+ 

« 

HPLC (220 nm) m& 100 X («*f TO 5. 92 ft) 
MS (APCI+, m/e) 392 (M+l) 

$JK09 501 

HPLC (220 nm) ^ 100 X (^fl^ 5. 47 #) 
MS (APCI+, m/e) 378 (M+l) 
502 

2-[3-(^>^;i/^->)7xr:;i/]-6-(2 J 4-v7;^P7x-;i/)^>y^ity- 

HPLC (220 nm) 100 X (ftftftRI 5. 58 #) 
MS (APCI+, m/e) 414 (M+l) 
MM 503 

[3- [6- (2, 4-s>7;m-d 7x-;W ^> v^t+t+V-;^-^ ;w 7i/^>] m 

tert-7^ 

HPLC (220 nm) ^ 100 X (ft^PtlRI 5. 32 ft) 
MS (APCI+, m/e) 438 (M+l) 
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MUM 504 

2- [3- [6- (2, 4-i?7)V* □ 7xz;i/)^>yt^y-;H--f M 7i J * v] -N- 

HPLC (220 nm) fcfiftlOO X (ffi^K 4. 30 ^) 
5 MS (APCI+, m/e) 395 (M+l) 

iafs<»RtUT##^ 73-in ©ft^*t#a©#n>afesiciaijRb, uss 

#1 1 ©#&{£*? CTOT©^IS0!I 505-588 ©fll^&^Lfc. *-©K, 
10 llftl 505 

2- (2-* h^^7ir;|/j-6-7x-;HH--< 5^/[4, 5-b] fc:°U> f > 
HPLC (220 nm) 94 % (&&TO 3. 07 #) 
MS (APCI+, m/e) 302 (M+l) 
III 506 

15 2-(2-(2-* h^v-Xh^v)7x-;i/)-6-7x-;i/-lH-f ^/[4,5-b] t°U^> 
HPLC (220 nm) ijSfcg 99 X (UWmm 3. 24 #) 
MS (APCI+, m/e) 346 (M+l) 
507 

2-(2, 3-v>fc HO-l,4-^>y^^v>-6-f;W-6-7xr:;i/-lH-r$^V[4, 5- 
20 b]k°U> ? > 

HPLC (220 nm) « 83 % (&}#« 3. 05 #) 
MS (APCI+, m/e) 330 (M+l) 
MffiM 508 

2- (3- 7 D 7 x ~ ;i/) -6- 7 x ~ 1 H--T 5 ^ V 4 [4, 5-b] t° U v > 
25 HPLC (220 nm) *fi& 96 X (^Pfffi 3. 23 #) 
MS (APCI+, m/e) 290 (M+l) 
HfiSfll 509 

2-(3-7MD7i-;W-6-'(2-7 'JjW-lH--f 5^/[4, 5-b] tfU >?> 
HPLC (220 nm) 95 X (fiaWSIB 3. 13 flO 
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MS CAPCI+. m/e) 280 (M+l) 
HMM 510 

2- (2-7MD7x-JW-6-7 x -;P-1H-T 5 ^7[4, 5-b] tf U S?7 
HPLC (220 nm) MS 100 X (ft&l$m3.09£) 
5 MS CAPCI+, m/e) 290 (M+l) 

■ 

■ mmmsu 

2-(2-7MD7x ~)V) -6- (2- 7 U ;W -1 H-f 5 *V [4, 5-b] tf U 5? 7 
RPLC (220 nm) MS 100 X (ftftftRQ 2. 98 &) 
MS (APCI+, m/e) 280 (M+l) 
10 HMJ512 

2-(4-7MD7x n;i/) -6-7 x ~ )V-m-i 5 *V [4, 5-b] hf U ~77 
HPLC (220 nm) MS 99 X (fiytftW 3. 13 30 
MS (APCI+, m/e) 290 (M+l) 
H»J 513 

1 5 2- U-7)\,# U 7 x njU) -6- (2-7 U Jl>) -1H-- f 5 ^ V [4, 5-b] If U 7 
HPLC (220 nm) MS 92 X (ftftftM 3. 01 30 
MS (APCI+, m/e) 280 (M+l) 
514 

N-(3-(6-(2-* h^v7x-;i/)-lH-<5^V[4, 5-b] tf U ^77-2-^ JW 7x~;P) 
20 N,N-y^?Jl/75> 

HPLC (220 nm) MS 99 % (Uftmffl 2. 81 #0 

MS (APCI+, m/e) 345 (M+l) 

»0!l515 

2-(2-7KD7x -6-(2-^h+v7x-JW-l fr-f 5 y V [4, 5-b] hT U v > 
25 HPLC (220 nm) MS 99 X (ftftftHQ 3. 20 30 
MS (APCI+, m/e) 320 (M+l) 
HJ609 516 

2-(3-7;^D7x ~ ; W -6- (2- * h * '7 7 x ~ J W -1H — T 5. # S J [4, 5-b] tf U V > 
HPLC (220 nm) MS 99 X (ftftftM 3. 20 30 



* 
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MS (APCI+, m/e) 320 (M+l) 

2- (4-7JV^n7xn;l/)-6-(2-p< h^i/7x-;i/)-lH-T $^/[4, 5-b] tTU *J> 
HPLC (220 nm) MS 95 X 3. 08 #) 

5 MS (APCH, m/e) 320 (Mfl) 
»#J518 

N,N-^^^-N-(3-(6-7xn;i/-lH-^^^/[4, 5-b] tf U 5? >-2-Y JW7x~JW 

HPLC (220 nm) ijSfcjg 100 X (&*W^2.80#) 
10 MS (APCH, m/e) 315 (M+l) 

519 

N- (3- (6- (2-7 U ;W -1H-- f 5 M [4, 5-b] If U V 7-2--Y ;W 7 x ~ ;W -N, H-S>* ^ 

HPLC (220 nm) MS 98 % m&mm 2. 58 #) 
15 MS (APCH, m/e) 305 (M+l) 

» 

§g«J 520 

3- (6-7x-Jl/-lH--f 5 ^7 [4, 5-b] tf «J v>-2--T ;W ^>7~ h U ;i/ 
HPLC (220 nm) ^ 98 % (flyfrPSIffl 3. 21 #) 

MS (APCH, m/e) 297 (M+l) 
20 HJSfj 521 

3-(6-(2-* h^~>7x-;U)-lH--f 5 ^7[4, 5-b] tf U v>-2-f ;V)^>7~ h U 

HPLC (220 nm) MS 99 % 3. 20 

MS (APCH, m/e) 327 (M+l) 

25 mmm 522 

2- (2-7;fct D 7x~;W -6- (3-* h ^ v7xn;W -1H-- f 5 ^7* [4, 5-b] tf U ^> 
HPLC (220 nm) $£S 100 % (ftftffirM 3. 15 #) 
MS (APCH, m/e) 320 (M+l) 

r 

mm 523 
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2- (3- 7;^a7i^W-6-(3-^h^>7x ~ M -1 H-f 5 M [4, 5 : b] tf U *J > 
HPLC (220 nm) l&glOO % (&&« 3. 28 #) 
MS (APCH, m/e) 320 (M+l) 
«J 524 

5 2-(4-7;^D7xz:;i/)-6-(3-pC h^y7x ~;U)-1H— T 5 yy[4, 5-b] If U 5>> 
HPLC (220 nm) MS 99 * («l«3.17#) 
MS (APCH, m/e) 320 (M+l) 
~»1 525 



6-7ir)H-(3-( h I) 7WU^^;W 7x-;i/)-lH--f 5 ^V* [4, 5-b] tf U $» 
10 HPLC (220 nm) m& 93 X 3. 61 #) 

MS (APCH, m/e) 340 (M+l) 

6- (2- 7 U )V) -2- (3- ( h U 7 ^ n ;* 7 x ~ ;i/) -1H-- T 5 ^ V* [4, 5-b] HUv 

1 5 HPLC (220 nm) 85 % (&Wmffl 3. 58 #) 
MS (APCH, m/e) 330 (M+l) 
^ 527 

6-(2-^ h^^>7i rJ!/) -2- (3- ( h U 7;i/^" D * ^;|/) 7 x ~ ; W -1H— f 5 
[4, 5-b] t° U -J y 

20 HPLC (220 nm) ^100 % (^B#^ 3. 54 ft) 
MS (APCH, m/e) 370 (M+l) 
MMM 528 

2- (3- (^ ^t;;!/* - ;i/) 7 x n;i/) -6-7 x - ;i/-iH-< $ 7V [4, 5-b] tf »J S?> 

HPLC (220 nm) IjSfcg 94 X (ffiJ#B#|ig 2. 98 ft) 
25 MS (APCH, m/e) 350 (M+l) 
HJIM 529 

6- (2-^ b*is 7 x -2- (3- (^ 3MMJl^ - )V) 7 x ~ )V) -lH-< 5 [4, 5- 
b]t!Uv> 

HPLC (220 nm) « 99 51! (immm 2. 96 ft) 
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MS (APCI+, m/e) 380 01+ 1) 

mmm 530 

6- (2-7 U;W-2-(3- W^X;i/*-JW7x-;W-lH--r 5 ^/[4, 5-b] tf'J v> 
HPLC (220 nm) MS 99 X (fjfifl 2. 89 #) 
5 MS (APCI+, m/e) 340 (M+l) =• 
H«J 531 

6- (2- 7 U ;W -2- (3- (2-* h * ^>X h * ~» 7 x ~)V) -1 H-f 5 W [4, 5-b] tf U -7 

y 

HPLC (220 nm) MS 89 X (TOW 3. 00 ft) 
10 MS (APCI+, m/e) 336 (M+l) 

532 

6- (2-7 U ;V) -2- (4- (2-^ b^/Ib *v) 7 -lH-f 5 ^7* [4, 5-b] fcf U v 

> 

HPLC (220 nm) MS 90 X (TOW 3. 53 #) 

» 

15 MS (APCI+, m/e) 336 (M+l) 
Mt&ffl 533 

2- (3-^;!/* »J 7 7 x ~;|/)-6-7 x^jU-lH-T 5 7V [4, 5-b] h° U v> 
HPLC (220 nm) MS 100 X (TOW 3. 03 #) 
MS (APCI+, m/e) 357 (M+l) 
20 «M 534 

6- (2-7 J ;W -2- (3-^*1) J 7x-;|/)-lH-f S^7[4, 5-b] tf U S» 
HPLC (220 nm) MS 100 X (TOW 2. 92 #) 
MS (APCI+, m/e) 347 (M+l) 

* 

mmm 535 

25 6-(2-7MD7i " JV) -2- (3-^* U / 7 x ~)V) - 1 H-< 5 ^ 7 [4, 5-b] tf U v 

> 

HPLC (220 nm) MS 100 X (TOW3.11#) 

* 

MS (APCI+, m/e) 375 (M+l) 
'MM 536 
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6- (2-7 U )V)-2- (3— (1— tf □ U 7x-;l/)-lH--T 5 ^7 [4, 5-b] t!U S?> 

HPLC (220 nm) m& 99 X ($J$P#Ba 3. 31 #) 
MS (APCI+, m/e) 331 (M+l) 
537 

5 6- (3-7 U;W-2-<3-* b*v7xn;W-lH-^ =• 7VC4, 5-b] k°U v> 
HPLC (220 nm) £fcK93 X (fiytRHW 2.91 ^) 
MS (APCI+, m/e) 292 (M+l) 
HJSM 538 

2- (5-;* 3^W3-7 i^JV-H 7 U ;W -6-7 x— ;V-lH-^f 5 ?V [4, 5-b] 

10 tfU> ? > 

HPLC (220 nm) *6ft 100 X (fiy*«MBl 3. 38 5^) 
MS (APCI+, m/e) 353 (M+l) 
539 

6- (2-7 u ;v)-2- (5-^^;i/-3-7 x~;w— f yra-^/u ;w-ibht 5 7V[4, 5- 

15 b]tfU> 5 > 

HPLC (220 nm) 100 X C^J#B#M 3. 32 #) 
MS (APCI+, m/e) 343 (M+l) 
MMM 540 

6-7x-;W2-(3-(2, 2, 2- h U 7MOI h*5/) 7x~;i/)-lH--T 5 ^7 [4, 5-b] 

20 tf'J^> 

HPLC (220 nm) Mft 86 X (£Mf fl#^ 3. 53 #0 
MS (APCI+, m/e) 370 (M+l) 
H»i 541 

6- (2-7 U ;W-2- (3- (2, 2, 2- h U 7MOI h=^» 7x-;W-lH--f 5 ^7* [4, 5- 
25 b]tf'J-7> 

HPLC (220 nm) MS 92 X (ftttttR 3. 53 #) 
MS (APCI+, m/e) 360 (M+l) 
'4 542 
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6-(2-7MD7xZ;W-2-(3-(2, 2, 2- h U 7Jl/^nx b^~» 7x~;i/)-lH--f 5 
^7 [4, 5-b] KU3» 

HPLC (220 nm) MS 87 % (&JtW 3. 65 #) 
MS (APCI+, m/e) 388 (M+l) 
5 nm\ 543 

2- (3-f V 7°P v-2-^ x ~ ;W -6-7 x - ;i/-lH-f 5 ¥V [4, 5-b] k° U i? 

y 

HPLC (220 nm) MS 99 X (&&« 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 11^ 544 

6- (2- 7 U )V) -2- (3~f 7 7° D ^ * v-2- ^ 7 x =. ;M - 1 H--f 5 ^ 7 [4, 5-b] tf U 

v> 

HPLC (220 nm) MS 95 % (&&R#M 3. 37 #) 
MS (APCI+, m/e) 334 (M+l) 
15 nMM 545 

6-(2-7M0 7i^)-2-(3-^ 77°Ot}^v-2-^5P^7x-;W-1H-^^7 
[4, 5-b]h°U~77 

HPLC (220 nm) MS 99 * («£f Pf 3. 54 ft) 
MS (APCI+, m/e) 362 (M+l) 
20 mtfoM 546 

6- (2 , 4- v 7 J Is-* P 7 x " )V) -2- (3— T 7 7° O ^ ^ <>-2- ^ 3S>P 7 x ~ )V) -1 H-f 5 
^7 [4, 5-b] tf'J v> 

HPLC (220 nm) MS 96 * (^P#F^ 3. 62 ft) 
MS (APCI+, m/e) 380 (M+l) 
25 547 

2-(2-(2-* h^v7xn;Wx^;W-6-7x-;i/-iH-rs^7[4,5-b]ifU v> 

HPLC (220 nm) MS 98 % (U^miAl ft) 
MS (APCI+, m/e) 330 (M+l) 
l»] 548 
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6- (2-7 U;W-2-(2-(2-* Y^yy^.-)V)JL^)V)-\^ 5 TV [4, 5-b] tf'J ^> 
HPLC (220 nm) MS 97 « (&&R#ffl 3. 01 #) 
MS (APCH, m/e) 320 (M+l) 
III! 549 

5 2-(2-(4-* h^y7i^l/)X^V)-6-7i^I/-lH-f$^/[4, 5-b] tr»Jv> 

■ 

HPLC (220 nm) WS. 94 S (&JtR#H>1 3. 13 #) 
MS (APCH, m/e) 330 (M+l) 

nmm 550 

6-(2-7U;W-2-(2-(4-^ h^y7x-Jl/) X^W-lH-'f 5tV[4, 5-b] tfUv> 
10 HPLC (220 nm) mM 99 % (ft&TO 2 . 97 #) 
MS (APCH, m/e) 320 (M+l) 
551 

2- (2- (3-* h*i/7xX;WX5P;i/)-6-7xX;l/-M-^ 5 7V[4, 5-b] tf U 
HPLC (220 nm) M.&. 89 « (&3f Bf W 3. 14 #) 
15 MS (APCI+, m/e) 330 (M+l) 

552 

• 6-(2-7'j;i/)-2-(2-(3-^ h*>-7xX;i/)X^;|/)-lhW 5^V[4,5-b]HU> ? > 
HPLC (220 nm) 99 X (#^fB#K2.98^) 
MS (APCH, m/e) 320 (M+l) 
20 jfcjfiffl 553 

2- (2- (4-7 D D 7 xx;i/) X^;i/) -6-7 xX;i/-lH-f 5 7*7 [4, 5-b] h° U v > 
HPLC (220 nm) lifclt 96 !K (^jtfTO3.33#) 
MS (APCH, m/e) 334 (M+l) 
*SSM 554 

25 2- (2- (4-7 n a 7 xx;W x^jW -6- (2-7 y ; U) -lH-f 5 7*7* [4, 5-b] hf U v > 
HPLC (220 nm) ^ 100 % (feffi^ffl 3. 20 #) 
MS (APCH, m/e) 324 (M+l) 
feffl 555 

2- (2- (2-7 n D 7 x x;l/) -6-7 x X^-lH-f 5 7*7 [4, 5-b] t: U v > 
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HPLC (220 nm) MS 100 % (ftttftRI 3. 24 #) 
MS (APCI+, m/e) 334 (M+l) 
MM 556 

2- (2- (2-7 D D7x-JW X?;i/)-6-(2-7 U JW-lH-f 5 [4, 5-b] tf U v> 
5 HPLC (220 nm) MS 100 Si (4&$H$ffl3.10:fr) 
MS (APCI+, m/e) 324 (M+l) 
MffiM 557 

2-(2-(3-7DD7xX;V)X^W-6-7xX;U-lH-^7V[4, 5-b] If V z?> 
HPLC (220 nm) MS 96 % (&&M 3. 31 #) 
10 MS (APCI+, m/e) 334 (M+l) 
%%&m 558 

2- (2- (3-7 D U7x-JV) X3MW-6-(2-7 5 TV [4, 5-b] t! U v> 

HPLC (220 nm) MS 96 % (§jf^FI 3. 19 #) 
MS (APCI+, m/e) 324 (M+l) 
15 HI 559 

2- (2- (4-^ ^7x-jP) X^;W-6-7 xX;P-lH-i > 5 7V [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 99 35 (&j#Pf P*1 3. 26 #) 
MS (APCI+, m/e) 314 (M+l) 
HJ£$J 560 

20 6- (2-7 U ; W -2- (2- (4-* 7 x XjU) X:P;i/) -1H--T 5 ^1/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 $ (TOi3.13i)-) 
MS (APCI+, m/e) 304 (M+l) 

mmm 56 1 

2- (2- (3, 4-77 □ P 7xx;|/)X^;P)-6-7xx;U-lH-f 5 TV [4, 5-b] b°U 5?> 
25 HPLC (220 nm) MS 87 % (&&Bf H 3. 47 #) 
MS (APCI+, m/e) 368 (M+l) 
ai 562 



2- (2- (3.. 4-v7 □ a 7 x XJU) x^JW -6- (2-7 U ;W -1H-- T $ TV [4, 5-b] tf U V 
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HPLC (220 nm) Mft 94 % (UWmm 3. 38 ft) 
MS (APCH, m/e) 358 (M+l) 
563 ' 

4- (2- (6- 7 x - )V- 1H--T 5 ^l/ [4, 5-b] tf U 5> >-2-T )V) X3M P) ^ > V - h U ;P 
5 HPLC (220 nm) !£S 98 X ($9#P#Pb1 3. 03 ft) 
MS (APCH, m/e) 325 (M+l) ■ 
H 564 

4- (2- (6- (2-7 U ;U) -1H--T 5 ^ V [4, 5-b] If U 5? >-2--f ;W X^;iO ^ > l/X h U 

10 HPLC (220 nm) ^100 X (&J#B#|ia 2. 88 #) 
MS (APCH, m/e) 315 (M+l) 
565 

2- (2- (4- 7;WP7i x;l/) xeW -6- 7 x x;Wl H-f 5 [4, 5-b] tf' J >? > 
HPLC (220 nm) mm 94 X (&3#R#P B 1 3. 17 ft) 
15 MS (APCI+, m/e) 318 (M+l) 
, m&W 566 

2- (2- (4- 7Jlt07x Xjl/) X^;W -6- (2- 7 U J W -1 H-f 5 ^/ [4, 5-b] If ' J 5> > 
HPLC (220 nm) ^100 X (ftft B#K 3. 03 #) 
MS (APCH, m/e) 308 (M+l) 
20 ^tS60il 567 

6- 7 x x;i/-2- (2- (4- ( h >J ?)V* D ^ 5F-JV) 7 x x;w X^;W -lH-f 5 ^7* [4, 5- 

b]tru-7> 

HPLC (220 nm) *6£lOO X (^W 3. 45 #) 
MS (APCH, m/e) 368 (M+l) 
25 mt&M 568 

6- (2-7 U )V) -2- (2- (4- ( h U 7)V* O ;* 7 x XJW X^;i/) -lH-f 5 ?V 
[4,5-b]t?Uv> 

HPLC (220 nm) %m 90 X mm^ffSi 3. 34 ft) 
MS (APCH, m/e) 358 (M+l) 
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569 

6-7x^;i/-2-(2-7i-ji/V^ p^p tf;i/)-m--r s yy[4, 5-b] tru ~7> 

HPLC (220 nm) MS 100 X (&*#« 3. 20 #) 
MS (APCH, m/e) 312 (M+l) 
'!l570 

6- (2-7 U ;W -2- (2-7 1 - ;i/~> 7 n 7o tf -1H--T 5 ? 7 [4, 5-b] tf U 5> > 
HPLC (220 nm) MS 100 % (fiWWHIB 3. 07 ^) 
MS (APCI+, m/e) 302 (M+l) 

4 

n 571 

10 2-(2-(4--r V7°o tf;i/7x-;Wx^;W-6-7i-;i/-iH--f 5^ »/[4, 5-b] tf U -7 

HPLC (220 nm) MS 96 X (^R^l 3. 57 #) 
MS (APCH, m/e) 342 (M+l) 
'1572 

1 5 6- (2-7 U ;W -2- (2- (4--f 7 7°n tf )V7 iZJW X^-Jl/) -lH-f 5 ^7* [4, 5-b] tf U 

HPLC (220 nm) MS 80 X (ft&l$m 3. 47 #) 
MS (APCH, m/e) 332 (M+l) 
H»J 573 

20 6-7xX;i/-2-(2-(2-^XX;Wx^jl/)-lH-^5 7V^5-b] If Uy> 
HPLC (220 nm) MS 100 X (&f#Pf 3. 03 #) 
MS (APCH, m/e) 306 (M+l) 
MM 574 

6- (2-7 U )V) -2- (2- X^;W -1H-- T 5 TV [4, 5-b] tf U v > 

* 

25 HPLC (220 nm) MS 99 X (ftftftM 2. 88 &) 
MS (APCH, m/e) 296 (M+l) 

&am 575 

2-(2-(4-Xh^->7xX;i/)X3S>l,)-6-7xX;i/-lH-<$Tl/[4, 5-b] tfUv> 
HPLC (220 nm) MS 100 X («&M 3. 27 #) 
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MS (APCI+, m/e) 344 (M+l) 
576 

2-(2-(4-X F+y7x-JWXfJl/)-6-(2-7 U;W-lH-f 5^/[4, 5-b] tf U 9 J> 
' HPLC (220 nm) gffig 100 X (&f#P#H 3. 15 #) 
5 MS (APCI+, m/e) 334 01+ 1) 

* 

&tm 577 

2-(2-(4-- hn7x-;Wx5 L ;0-5-7x-;i/-iH-^>V-f 

HPLC (220 nm) &6SUO0 % (#&B#K 3. 16 #) 
MS (APCI+, m/e) 344 (M+l) 

10 mmm m 

6-7iZJl/-2-(2-7i-;^D tf;i/)-lH-T 5^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (&i#B#P H 1 3. 20 #) 
MS (APCI+, m/e) 314 (M+l) 
^MM 579 

15 6- (2- 7 U JW-2-(2-7x-;i/7'D k^W-lH-f 5 ^7[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (fia$l$M 3. 05 #) 
MS (APCI+, m/e) 304 (M+l) 
MMM 580 

6-7 x - ;i/-2- (5-7 x n >^;W -lH-< 5:^7 [4, 5-b] h° U v > 

■ 

20 HPLC (220 nm) mM 100 X (&j$P#ffl 3. 53 
MS (APCI+, m/e) 342 (M+l) 
31 581 

6- (2- 7 U ;W -2- (5-7 x ~)V1 y^M -1H--T 5 ^7 [4, 5-b] tf U v > 
HPLC (220 nm) iftg 100 X (ftftftlfll 3.41 #) 
25 MS (APCI+, m/e) 332 (M+l) 

582 

2- (2- (4-7' h * v 7 x - ; V) JLJ-M -6- 7 x - Jl/-lH-f $ W [4, 5-b] k° U v > 
HPLC (220 nm) ffig 99 X (ftftftM 3. 62 ft) 
MS (APCI+, m/e) 372 (M+l) 
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nnm 583 

2- (2- (4-7 h^y7i^;W ZJ?M -6- (2-7 1) ;W -lH-'f 57V [4, 5-b] tf U v > 
HPLC (220 nm) % (^P#Fh13.52^) 

MS (APCI+, m/e) 362 (M+l) 

5 mmm 584 

6-7xZi;i/-2-(2-(3 > 4 J 5-h U * h=^77xx;WX?Ml/)-lH-f 5 7V [4, 5-b] tf 
<>7> 

HPLC (220 nm) ^SlOO 3! (^fM 3. 01 
MS (APCI+, m/e) 390 (M+l) 
10 HSS0II585. 

6- (2- 7 U ;W -2- (2- (3, 4, 5- h »J j* h * ~7 7 x x; W -1H--T 5 [4, 5-b] 

fcfU5?> 

HPLC (220 nm) ffli&lOO % (^fl#ffl 2. 86 #) 
MS (APCI+, m/e) 380 (M+l) 
15 ^JSM586 

2- (2- (4-T V 7° n 7 x ZLJV) Z-TM -6- 7 x x;WlH--f 5 W [4, 5-b] If U 

HPLC (220 nm) j££ 92 X (#j#fl#H>1 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
20 HJ£#il 587 

6- (2-7 u ; W -2- (2- (4--f y 7o^5/7x— ;Wx^;W-m--f 5^/[4, 5-b] tf 

HPLC (220 nm) ft& 88 X (ft^KI 3. 26 #) 
MS (APCI+, m/e) 348 (M+l) 
25 IIM 588 

6-(2-7Mo7x x;W -2- (2- (4--T v^D^y7x x;W x^; W -1H — r 5 y y 

[4, 5-b] tf U v > 

HPLC (220 nm) &g 88 % (UWnffl 3. 40 #) 
MS (APC1+, m/e) 376 (M+l) 
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wm 589 

2- (2- (4-- hD7i -)V) Xf-)V) -5-7i^Wfl-^ > 7W 5 # 

577 <Dtt&W) (0.5 g) Zffim (50 ml) (0.1 

5 n*m&%£L, m&ZmmVT, 4-(2-(6-7x~;l/-lH-^$*V[4,5-b]KU^ 
>-2— f;WX^W7-U> (0.44 g, 95 J5) £#fc„ 

'H NMR (DMS0-d 6 ) 6 2.96-3.12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m), 7.95-8.10 (1H, broad s), 

■ 

' 8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm"' 
HPLC (220 nm) 94 % (^mmm 2. 39 #) 
MS (APCI+, m/e) 315 (M+l) 
590 

4- (2- (6-7 x ~ ;i/-lH--f 5 ¥V [4, 5-b] tf U V >-2-4 )V) X.^)V) 7~ U > (kffi. 
15 M 589 (DQ&m) (25 mg) tUbtfgfflt (0.01 ml) t&\ZVi?>^ gMH 6 9$ 

mwt^)vrmmvrco tusm (Na 2 so 4 ) a, »»&esu 

ifbt, N- (4- (2- (6-7 x - lH-f $ M [4, 5-b] M U 5> >-2-f ;V)I^)7 
x-JW7th75F (22 mg, 78 X) 
20 'H NMR (DMS0-d 6 ) 5 2.02(3H, s), 3.12 (4H, s), 7.16 (2H, d, J = 8. 7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8. 7 Hz), 7. 79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm"' 
HPLC (220 nm) 99 515 (fiH$B#M 2. 75 #) 

■ 

25 MS (APCI+, m/e) 357 (M+l) 
MMM 591 

5M-U> (0.5 g) t:^>X)V^>Wt (2 ml) 120 1 H^* 

zmtamttit. z<D®m\~. 2,3-vT5/-6-7x^;i/tfu^> (###j 

113®^^) (0.2 g) t 3-* h^>£S#I? (0.17 g) SJPA, 120 tT 1 B# 
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* 

itX?Jl/-fh7tHo77> (3:1, v/v) TffltBLfco £zk$G, ^ji 

(MgS0 4 ) ft, M£MJ3EteU 5-7x~;W2-(3-p< h+y7 

x-;»-lH-^5^V[4,5-b]£U/7> (0. 18 g, 55 %) 
5 'H NMR (CDC 1 3 ) 6 3.88 (3H, s), 6.97-7.02 (1H, m), 7. 30-7.78 (8H, m), 
7.95-8. 20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 cm" 1 
HPLC (220 nm) $M 89 % (&&» 2. 92 ft) 
MS (APCI+, m/e) 304 (M+l) 
10 «M592 

6-7x/^r>'-2,3-tfU> ? >> ? 75> (##^iJ115 0fb-&tl) (0. 2 g) t 
h+y^III (0.08 g) <t£:*^>^tU> (5 ml) f fcMU 140 *CTM 

T, lllpl^-^h^h KD7 7> (3:1, v/v) T&fctJbfcc £«JB&zkifo 
15 Wtk (MgS0 4 ) ft, »«£«JBES*U IgftSaPRUTv 5-7x7*>'-2-(3-^ h 

^v7x-;W-lH--f5^7[4,5-b]tfUv> (0.04 g, 23 %) 

•H NMR (CDC 1 3 ) 6 3.87 (3H, s), 6.84 (1H, d, J = 8. 8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, m), 

8.08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm" 1 

HPLC (220 nm) 80 % (#j$R#ffi 3. 29 ft) 

MS (APCI+, m/e) 318 (M+l) 

m^mntLxmmm 282-284 0fc£&£#«©#D>®*®gg&u nm 

USSM 593 

■ 

2-(3-(2-* h^vx 7x^W+7xZM>7t*ty-^ 
HPLC (220 nm) fljfcfg 99 * (ftftftN 4. 93 #) 
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i 

MS (APCH, m/e) 346 (M+l) 
HJSM 594 

6-(2-7U;U)-2-(3-(2-^ h*vX V*i/)7 x.~)V)^>"M*W~-)V 
HPLC (220 nm) US. 87 * OS&M 4. 71 ft) 
5 MS (APCH, m/e) 336 (M+l) . 
ITOO 595 

. 6-(2-7;i/^0 7o:-;i/)-2-(3-(2-^ b^S/X h^i/) 7xXJW^>7^++ s /- 

HPLC (220 nm) m& 97 !fc (Um%ffl 4. 91 #) 
10 MS (APCH, m/e) 364 (M+l) 
Uli 596 

4- (3- (6-7 x =LJV^y^^V-)V-2~i jW7i/+y)^>-f U ^ 
HPLC (220 nm) « 99 % mm$ffl 4. 90 #) 
MS (APCH, m/e) 355 (M+l) 

15 mmm 597 

4- (3- (6- (2-7 U )V) K )V) 7x7+^) 77 >X h U JV 

■ 

HPLC (220 nm) « 95 iS (&J#B#Ph1 4. 69 #) 
MS (APCH, m/e) 345 (M+l) 
598 

20 4-(3-(6-(2-7MD7x-JW^> 7^^++7-;i/-2--l' ;U) 7 x 7 ^ v) 77 >X 

HPLC (220 nm) « 98 « (#Uf B#H 4. 87 ft) 
MS (APCH, m/e) 373 (M+l) 

* 

«I599 



25 2- (3- (3- (2-^e;!/* uyxh+y) 7 xx;i/) -6-7 x x;i^ >7^-+i+7-;i/ 

HPLC (220 nm) MS 95 % (&m%m 3. 69 ft) 
MS (APCH, m/e) 401 (M+l) 
HfSM 600 

6- (2-7 U ;W -2- (3- (2-^* u y x h + » 7 x x; W ^ > 7^-^i+7-;i/ 
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HPLC (220 nm) MS. 99 % m^mm 3. 40 #) 
MS (APCI+, m/e) 391 (M+l) 

mmm 601 

6- <3.-7)Vi!ru 7 x. -2-(3- (2-=EM U J X h * *» 7 x ^>v^*l+V 

5 — ;u 

HPLC (220 nm) 92 !S (£&# M 3. 69 #) 
MS (APCI+, m/e) 419 (M+l) 
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(2) 1 — X 9 0. Omg 

(3) TO B H H ir;i/n-X 7 0. Omg 

(4) 7f7U>t7^i/«JA 10. Omg 

mm (i) , (2) (3) (D±mts. omg© (4) &mftLtt&* 

5 SBStfbU tntSO© (4) £5. OmgiP^T, &ft%-V ; ?7>*7-bMz 

(1) H«^lT#6nfcflS^» 10. Omg 

(2) %M 6 0. Omg 
10 (3) n->X^-^ 3 5. Omg 

(4) iz^> 3^ Omg 

(5) Xr7U>l?7^yr)A 2. Omg 

fl«J4Tf#£nfc{b'&tfl 0. 0mg£?liF6 0. Omg^ia!a->X^ 
"?3 5. Omg<E>r&£tf£l OH^f^f^MO. 0 3ml (iz^> 
15 tlT3. Omg) Sffik lmm^y^^<Dm^MLX^mthrz(Dt>, 4 
Ot:T|gMbW?SiiT^. ; f#e>n^M^XxTU>^T^^^7A2. Om 

■ 

gif^Lfflt^. # 6*1* +i&H* Lilt, -$Kb5^X ^;i/^*«t^7 



20 SS&JM 3 (-iSfcOOffll) 

( 1 ) m&M 1 Tf# & n^b^ 10. Omg 

(2) ft* 7 0. Omg 

(3) 5 0. Omg 

(4) vm\Vry?y 7. Omg 
25 (5) XT7U>t?^>yi>A 3. Omg 

^Jfi$4Tf§&nfcffr&4&l 0. OmgiXf7U>lT^y^A3. Om 
g^pJ^bx>y>07KMO. 0 7ml (pJ«x>7°><!:LT7. Omg) 
T?IHfMbSk nmL, 3UI7 0. 0mg£<fctf:J->X^-^5 0. Omg^l 
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(1) Sfl'J zL-7°pi/U> 

(2) m 

(3) 3->X5 7 -5 1 

(4) p1M^7 :; >7 > > 

(5) Xr7'J>t7^^A 



70. Omg 



5 0. Omg 



1 0. Omg 



3. Omg 



7. Omg 



BmV3.-7°UUV>l 0. OmgiXxTU^x^v-^AS. Omg£ 
W^bx>7°><D7K^0. 07ml (Hl»^>y>tLT7. Omg) 

mm, nmvs$im7o. omg^^^^so. omg^t 

10 § t I^tiOTL^J$f§ t 



©ii^i i ti^L 3i?#b ntzmm tm^mmm i xn e. nfesaa t 



15 aflftia i M^a^^ifflii&fiMffiiM^ffl 

HER2 mm t h?LMfl& SK-BR-3 BT-474 ©IHMM 100/z 1 (2, 000 ilffl 

fig) feK«t;hiEM|t^«MRC-5©^M-M 100^ 1 (4,000*fflflg) £96 

0, 2 miWIRbfcMfc^M^ 100m 1 SSStDU 3 5 B^fr 

ammmmrmmmz, &msw o.mvv)®®. ammzmm) ^uaxmm^ 
>nzm*%i&vr^ &mmmwm, i%mmmzx^mhtz^ ioomi©& 

(*7 3) fc^f. #f^©fb"&«HER2 £fgJMLT^3t FMtt 
* SK-BR-3 & J; DC BT-474 ML^MM^bfe 0 IE3tlMc*fLT 
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>25 


mmm 97 ©^t) 
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>25 


n%#g 1 1 3 (D\^m 
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0.25 


25 
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>25 


«M 202 ©{frg-t> 
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1.1 


' 21 


mmm 219 ©^-&<» 


0.14 


0.83 


>25 



5 umn &mmwk 

lxio'fiot hi&mm BT-474 h balb/c 

VTs (5ilft£) ©&Tfc&*ibfc. $ S> Zfc&ti&L 7 B g fc, Kffc©£* 

10 ^©^£#l©Gelucire« (0.3*fcfil mg/mL) & lOmL/kg ©ffl*l!\ — B — 
& : mStfm=&%xm&xM&x (l/2) fccfcDMj»#3»«r3faiU;fe:. Gelucire 

15 #^©it$^T/C (X) £LT3fc«>fc. 

(£7 4] fc^f. *»W0^^ttHBR2»akhaafflteflc BT-474 © 

* 

20 m7 4) thBMMz~F'?oz&m : £7 : Mz&tfz>$immtt% 



its® 


T/C (X) 


3mg/kg 


1 Omg/kg 


mmm 1 ©fb-s-tj 


58* 


31" 



(* P<0.05, ** P<0.0K Dunne t&}£) 
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t hMiB T - 4 7 4 ©»ISI 500 m 1 (30, OOOW ^2 4 
4«ttbfct««f 500// 1 &m\\L, 2 %lltim*lM%-T 
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